Intel® Celeron™ Processor
(PPGA) with the Intel ® 440ZX-66
AGPset

Design Guide

March 1999

Order Number: 245126-001



Information in this document is provided in connection with Intel products. No license, express or implied, by estoppel or otherwise, to any intellectual
property rights is granted by this document. Except as provided in Intel's Terms and Conditions of Sale for such products, Intel assumes no liability
whatsoever, and Intel disclaims any express or implied warranty, relating to sale and/or use of Intel products including liability or warranties relating to
fitness for a particular purpose, merchantability, or infringement of any patent, copyright or other intellectual property right. Intel products are not
intended for use in medical, life saving, or life sustaining applications.

Intel may make changes to specifications and product descriptions at any time, without notice.
Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order.

The Intef® Celeron™ Processor or the Intel® 440ZX-66 AGPset may contain design defects or errors which may cause the products to deviate from
published specifications. Such errata are not covered by Intel's warranty. Current characterized errata are available on request.

12C is a two-wire communications bus/protocol developed by Philips. SMBus is a subset of the 12c bus/protocol and was developed by Intel.
Implementations of the 12c bus/protocol or the SMBus bus/protocol may require licenses from various entities, including Philips Electronics N.V. and
North American Philips Corporation.

Copies of documents which have an ordering number and are referenced in this document, or other Intel literature may be obtained by:
calling 1-800-548-4725 or
by visiting Intel's website at http://www.intel.com.

Copyright © Intel Corporation, 1999

*Third-party brands and names are the property of their respective owners.

Intel® Celeron™ Processor (PPGA) Design Guide



intel.

Contents

1 INEFOAUCTION ...ttt e sttt e e e e s e e s e bbb eeae e e s 1-1
1.1 OVEBIVIBW ...ttt ettt e et e e e e e s ekt n et et ee e e e e s e s ennnnee e 1-1
1.2 Reference Documents And Information SOUrCeS..........cccoovviiiiiiiiiiieiineniinnnns 1-1
1.3 DESIGN FEALUMES.....uuieci et e e e r e r e e e e e e e aeeeeee e 1-2

1.3.1 Intel® Celeron™ Processor (PPGA) oo 1-2
1.3.2  INtel® 440ZX-66 AGPSEL........cvcveeeeeeeeeseeee oo ee e, 1-2
1.4 General Desigh RecommendationsS............ccoooeviviiiieie e 1-3
1.4.1 Voltage DefinitionS ........coooiviiieiieee e 1-3
1.4.2 General Desigh RecommendationsS..........cccceeviieiiiiieeeieeeeeeeeeeeee e 1-3

1.5 Transitioning From an Intel® Pentium® 1l Processor/Intel® 440BX

AGPSEE DESION .uvuviiiii ettt e a e ar e 1-3
151 AGTLH TermMiNatioN.....ccooiiiiiiiiiiiiie et 1-3
1.5.2  VREF INPUES ...ttt aeeaee 1-3
1.5.3  System BUS ClOCK......c.uuuiimiiiii i 1-4
1.5.4 CMOS Compatibility with Future Processors...........cccccceevevevivieeennnn 1-4
1.5.5 Processor Core Voltage Decoupling.........ccccvvvvivvveeivviviviniiinin i 1-4
1.5.6 VD 4] oot 1-4
1.5.7 PHASE LOCK LOOP (PLL) POWET ...c.cciiiiiiiiiiieieie e 1-5
1571 Processor PLL Filter Recommendation ...........ccccccceeen. 1-5

S 7 o] o o] [ To | SR 1-5

15.7.3 Filter Specification .............ueviiiiiiiiiiiiei e 1-6

1574 Recommendation for Intel Platforms .............ccccooeinnne 1-7

1.5.8 Bus Frequency Selection .........ccccoevviiiiiiiiii e 1-8
1.5.9  EDGCTRL ciiii ittt ettt e 1-8
L.5.00  VCOREDET +e e ennuuntnrteeteteeeeee e s ettt ettt et ee e s e s e bbbttt ee e e e e s e et bn b aeee e e s 1-8

2 Motherboard Layout and Routing GUIdelines ..............oeiiiiiiiiiiiiiie e 2-1
2.1 BGA Quadrant ASSIQNMENL............coviiiiiiiiieiiiieei e r e e e e e e e e e e e e e aeaeaeenens 2-1
2.2 Intel® Celeron™ Processor (PPGA) Signal Quadrants ..........ccceeeeveieeeenenennn. 2-2
2.3 (270 =10 B D T=TYox g o] 1o ] o [ 2-5
24 ROULING GUIAEIINES......ccceeiee e e r e e e e e e e e e e e e e e e e e e e e aanaeenennns 2-5

2.4.1  AGTLH DESCIIPLON.....ititiet i r e e s 2-6

25 AGTL+ Layout RecOmMmMENdatiONS..........uuuururmriiiiiiriieieieeeeeeeeeeeeee e e e sveaeaennnns 2-6
2.5.1 Network Topology and Conditions..............coevvvvivivieiieieieinne 2-6

2.5.2 Recommended Trace LengthS.........ccvviiiiiiiiieieieeeeeeeee e 2-6

2.5.2.1  Single Processor Simulation Results................cc.oevvvennns 2-7

2.5.3  Additional GUIdElINES ........cooviiiiiiiie e 2-7

253.1 For More Information on AGTL+.......ccciiiiiiiieiiiiniiee 2-7

2.5.4 Performance ReqUIrEMENTS ......cccceieiiiiiiei e eeeee e e e 2-7

2.5.5 Topology Definition ......c.cccoeeeiiieie e 2-8

2.5.6 Pre-Layout Simulation (Sensitivity Analysis).........cccccvvvvvnciiiiieiennnn, 2-8

2.6 Post-Layout SIMUIatioN ...........c.oviviiiiiiiiiisis e 2-8
2.6.1 Crosstalk and the Multi-Bit Adjustment Factor...........cccvvvvevvcieiennnn. 2-8

2.7 LI LT AN = 1) 2] R 2-9

Intel® Celeron™ Processor (PPGA) Design Guide iii



2.8 82443zX Layout and Routing GUIdeliNeS ............ceuvuieiiiiiiiiiiii e 2-10
2.8.1 82443zX Clock Layout Recommendations...............ccccevvevevvvennnnnns 2-10

28.1.1 Clock Routing Spacing ..........coovvvvvvvveeeveieieiicseee e 2-10

2.8.1.2 System CIloCK LayOut...........cuvveieiiiiiiiniiiiiieeeeeeeeeeeeeeeee 2-11

2.8.1.3 Other BUSSES....cooiiiiiiietie e 2-11

DESIGN CHECKIIST ...eiviiiiieieti et e e e e e e e aaaeaeas 3-1
3.1 OVBIVIBW ...ttt et ettt ettt e e e e e e e bbb e e et eeaee e s e s anene 3-1
3.2 Pull-up and Pull-down ResSiStor Valu€s............uuuuuieiieiiiiieiiiiiieieeeeeeeeieee e 3-1
3.3 ProcesSOr ChECKIIST .....c.ciiiiiiii i 3-2
3.3.1  INtel® Celeron™ PrOCESSON.........c.cvoveieeeeereeeeeeereeeeeee s 3-2

3.3.2 GND & Power Pin Definition ...........ooviiiiiiiiiiiiieie e 3-4

3.3.3  Processor CIOCKS .......cccuuuiiiiiiiiie ettt 3-4

3.3.4  ProCesSOr SIgNAlS........cccueuvuuiiiiiiii i iis s s eeee e e e eeaeee e e e e eaeaeannanane 3-5

3.3.5 Processor Decoupling Capacitors........ccccovveieeiiiiieeeeeeeeieieeeeeeeeeee 3-6

3.35.1 Core Voltage High Frequency Decoupling ..................... 3-6

3.4 Thermals / Cooling SOIULIONS..........ccviiiiiiiiircis e 3-7
3.4.1  Design ConSiderationsS:..........uuuuruuuruiiiiiiiserereeeeeeeeeeseeeeeeerersseaeennnnnne 3-7

3.5 MECRNANICAIS .....eeieie i e 3-7
3.6 EIBCIICAIS ... e 3-8
3.6.1 Design ConsSiderationsS...........uuuueurmiuiiiiiieieiereeeeeeeeeeeeeeeeeeeeeeveaeennannne 3-8

Debug ReECOMMENUALIONS .....uvveeiiiiiicicis e e e e e e e e e e e 4-1
4.1 Debug/SImulation TOOIS......cociiiii e e 4-1
4.1.1 Logic Analyzer Interface (LAI) ..coeoeeeeeieee e 4-1

4.1.2 In-Target Probe (ITP) ... ee e 4-1

4.1.3  1/O BUffer MOEIS ..o 4-2
Third-Party Vendor INfOrmation ..............eueiiiiiiis e e 5-1
5.1 Voltage Regulator Control SiliCON..........eiiieiiiiiiiiie e 5-1
5.2 ClOCK DIIVEIS ...ttt ettt e e e e et ee e e e e e e e e e naane 5-1
5.3 BT70-PiN SOCKEL ...t 5-1

Intel® Celeron™ Processor (PPGA) Design Guide



intel.

Figures
1-1

1-3
1-4
1-5
2-1
2-2
2-3

2-4

2-5
2-6

2-8
3-1
3-2

Intel® Celeron™ Processor (PPGA) Design Guide

[ 11 (=T g o oL ] [o o Y 1-5
Filter SPecCifiCation..........cooi i e 1-6
USING DISCIete R ... e e e e e e e ae e e ae e e e e e e e aanannnnnnns 1-7
NO DISCIELE Rt 1-8
Vcoreper NOt Supported Using 440ZX-66 AGPset ..., 1-8
Major Signal Sections (82443ZX TOP VIEW) ...uuvuiiiiiiiiiiiieeieeeeieeeeeeee e eeieieaiens 2-1
Intel® Celeron™ Processor (PPGA) Quadrants ........cccceeeeeeeririiinieneieieieeeeee, 2-2
Example ATX Placement for an Intel® Celeron™ Processor (PPGA) /

Intel® 440ZX-66 AGPset [ 1S o o I 2-3
Example NLX Placement for an Intel® Celeron™ Processor (PPGA) /

Intel® 440ZX-66 AGPset [ 1SS o o I 2-4
Four Layer Board Stack-up EXample.......cccoooeeiiiiiiieiiieieeieeeeeeeee e 2-5
Recommended TOPOIOGY ......cuivuiuieuiiiieiieiiieeisiseses e e e e e e e e aeaeaeeeeaeeeeaeaeeneeeeennnn 2-6
Clock Trace Spacing GUIAElINES......c.cccoviiiiiiee e 2-10
[ [0 15 @4 [ Tox Qe o To ] [ T | V2RSS 2-11
Pull-up ReSIStOr EXamPpPle........cuuviiiniiiiii i 3-2
Capacitor Placement StUAY ........e oo 3-6



Tables

Vi

1-1
1-2
1-3
2-1
2-2

2-4

2-5

2-6
3-1
3-2
3-3
3-4
4-1
4-2
4-3

10 To 18 ox (o] SR PP PO PP PP PPPPPPP 1-7
LT o - o3 1 (0] PRSPPI 1-7
RESISTON ...t 1-7
Recommended Trace LENGLNS ....cccoee i 2-6
Model M Parameter Values For Interconnect SImulations ..............ccc.eeeee 2-7
Recommended 66 MHz System Flight Time Targets .......ccccceevvvviieieeineeeeenn. 2-8
Intel® Celeron™ Processor and Intel® 440ZX-66 AGPset

System TimiNg EQUALIONS .......ccooieiei e e e e 2-9
Intel® Celeron™ Processor and Intel® 440ZX-66 AGPset

System TiMING TEIMS ....ccii i e e s e e e e e e e e e e aeeeeeearaeeaeaeaees 2-9
Recommended 66 MHz System Timing Parameters.........cccccceveveveneneneennn. 2-10
Y G I 0o ] = Tox 11/ Y 3-2
(0411 (@ 1S T @0 o] a =T o 117/ PRSPPI 3-3
TAP Connectivity (optional) .........coooeiiiiii i 3-3
Miscellaneous CONNECHIVILY .........ururuuriii s s s e e s e e s n e e e e e e aeaeaeas 3-4
Third-Party LAIs & Logic Analyzer Software..........cccceuvvvevviveviveieieeieeiiienes 4-1
Intel In-Target Probe (ITP) DEDUJUErS . ..., 4-2
Third-Party ITP-like Debuggers and Run Control Solutions .............ccc..cue.... 4-2

Intel® Celeron™ Processor (PPGA) Design Guide



Revision History

Date

Revision

Description

3/99

-001

Initial Release.

Intel® Celeron™ Processor (PPGA) Design Guide

vii






intel.

Introduction






intel.

Introduction

Introduction 1

1.1

1.2

The InteP Celeron™ processor line includes processors that can be installed in a 370-pin socket.
The intent of this document is to organize any special design recommendations and concerns that
exist for creating an Intel Celeron processor (PPGA) /rddl0ZX-66 AGPset based system.

Likely design issues have been identified and included here in a checklist format to alleviate
problems during the design and debug phases. The information contained in this document should
be used in conjunction with thetel® 440BX AGPset Design Guidehich covers Int&l 440BX

AGPset designs with the Pentifirii processor. Exceptions to thetel® 440BX AGPset Design
Guideare listed in this document. For topics not covered in this document, referlmetffe

440BX AGPset Design Guide

Overview

This document contains information necessary for implementing an Intel Celeron processor
(PPGA) / Intel402X-66 AGPset platform design. Throughout the document references to the
“processor” refer to the Intel Celeron processor (PPGA) or future 2.0 V processors that are
desi%ned to fit in the 370-pin socket. Design guidelines that are unchanged from the

Intel® 440BX AGPset Design Guidee not covered in this document.

Reference Documents And Information Sources

Document Name or Information Source Available From

Intel® 82443ZX Host Bridge / Controller Intel Website

Intel® 82371AB PCI-to-ISA / IDE Xcelerator (PlIX4) Intel Website

Intel® 440BX AGPset Design Guide Intel Website

Intel® 440BX AGPset Design Guide Update Intel Website
82443BX Application Notes Intel Field Sales Representative
Intel® 440BX AGPset 82443BX Host Bridge / Controller Specification .

Update Intel Website

Intel® 82371EB (PIIX4E) Specification Update Intel Website

Intel® Celeron™ Processor Datasheet Intel Website

Intel® Celeron™ Processor Specification Update Intel Website

VRM 8.2 DC-DC Converter Design Guidelines Intel Website

Intel® Celeron™ Processor (PPGA) Design Guide 1-1
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Design Features

Intel® Celeron™ Processor (PPGA)

The Intel Celeron processor (PPGA) is the latest addition to the Intel Celeron processor product
line. The Intel Celeron processor (PPGA), like the Intel Celeron processor in the Single-Edge
Processor Package (S.E.P. Package), implements a Dynamic Execution microarchitecture and
executes MMX™ media technology instructions for enhanced media and communication
performance. The Intel Celeron processor (PPGA) also uses the same multi-transaction system bus
used in the Intel Pentiufnll processor. The Intel Celeron processor (PPGA) supports multiple
low-power states such as AutoHALT, Stop-Grant, Sleep, and Deep Sleep to conserve power during
idle times.

The Intel Celeron processor (PPGA) is based on the P6 core (like the S.E.P. Package) but is
provided in a Plastic Pin Grid Array (PPGA) package for use in low cost systems in the Value PC
market segment. The Intel Celeron processor (PPGA) utilizes the AGTL+ system bus used by the
Pentium Il processor with support limited to single processor-based systems. Support for multi-
processor-based systems is not provided with the Intel Celeron processor (PPGA). Pentium I
processors should be used for multi-processor system designs. The Intel Celeron processor (PPGA)
includes an integrated 128 KB level-two cache with a separate 16 KB instruction and 16 KB data
level-one caches. The level-two cache is capable of caching 4 GB of system memory address
space.

Intel ® 440ZX-66 AGPset

This information is being provided to Intel customers to begin developing a design with the
824437X. The 82443ZX is a Value PC solution for an Intel Celeron processor-based platform.
The 824437X has the following features:

* Maximum of 256 MB SDRAM memory or 256 MB EDO memory

¢ Maximum of 4 PCI slots (4 PREQx#/PGNTx# pairs support 4 PCl masters. PHOLD# and
PHLDA# continue to support the PIIX4E as another bus master. There is support for a total of
5 PCI masters including the PIIX4E. Four PCI slots means 4 bus masters using the available
4 PREQx#/PGNTx# pairs. The physical location of these 4 PCI bus masters may be in cards
inserted in the 4 PCI slots, or in cards inserted in 3 PCI slots together with one PCI bus master
down on the motherboard, or in cards inserted in 2 PCI slots together with two PCI masters
down on the motherboard, etc.)

* 66 MHz-only system bus / DRAM bus frequency
* No ECC
* Single processor support only (no I/O APIC support)

Intel® Celeron™ Processor (PPGA) Design Guide
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1.5.2

Introduction

General Design Recommendations

Voltage Definitions

For the purposes of this document the following nominal voltage definitions are used:
Vce 5.0V

Ve, 3.3V

V cCeore \oltage is dependent on the four bit VID setting
Vces 2.5V

V cceore 2.0V

Vs 1.5V

VT 1.5V

VREF 1.0V

AGPVRer 1.32V

General Design Recommendations

1. Intel recommends using a widely available, programmable Voltage Regulator Module (VRM)
installed in a VRM header or an onboard programmable voltage regulator. Please/eg the
8.2 DC-DC Converter Design Guidelines

2. Motherboard designs targeted for system integrators should design to the boxed processor
electrical, mechanical, and thermal specifications provided in the boxed processor section of
theIntel® Celeron™ Processdbatasheet. The most notable items are the required fan power
header and fan/heatsink physical clearance on the motherboard.

Transitioning From an Intel ® Pentium ® Il Processor/
Intel ® 440BX AGPset Design

AGTL+ Termination

AGTL+ termination is no longer provided on the processor and must be implemented on the
system board. Intel recommends 56 *+ 5% ohm resistors for AGTL+ termination. In addition, high
frequency W decoupling is also required on the system board. Intel recommends que 0.1
capacitor in the 0603 package for every two resistor packs.

VREF Inputs

VREF (2/3 V1) must be supplied to the processor through each of the eighinguts. Intel
recommends using one 75 * 1% and 150 * 1% ohm resistor divider of+tisepply to generate
Vrer Intel also recommends placing four Q& capacitors, in the 0603 package, within 500 mils
of the processor’s Aér pins.

Intel® Celeron™ Processor (PPGA) Design Guide 1-3
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System Bus Clock

Due to the change in system bus trace lengths in the PPGA package, chipset, and processor clocks
must be ganged to minimize pin-to-pin clock skew. Implementation details are provided in the
AGTL+ section of this document.

It is also recommended that a capacitor site be placed near the processor BCLK input to allow the
clock skew to be minimized through tuning. This can be done by changing the value at the
capacitor site to compensate for the actual motherboard trace lengths.

CMOS Compatibility with Future Processors

All processor CMOS outputs are open drain and require a pull-up to drive to external logic. The
Intel Celeron processor’s (PPGA) CMOS signals are 2.5 V-compatible. Since there are no plans for
the Intel 440ZX-66 AGPset to support future processors based on a 1.5 V core, Intel recommends
the CMOS design guidelines listed below.

Intel has defined three new pins for the Intel Celeron processor (PPGA):
* Vcg,s This pin should be connected to the system’s 2.5 V supply.
* Vcc, g This pin should be left open (recommended configuration).

* Vceewos: This pin should be used as the system CMOS pull-up voltage. 4#F0d&coupling
capacitor is recommended.

On a 2.0 V-core Intel Celeron processor (PPGA).)s Will be tied to the Vc,; pin, thereby
providing 2.5 V to system CMOS pull-ups.

These pins have been defined to permit a maximum current of 500 mA.

Processor Core Voltage Decoupling

High frequency decoupling for the processor core voltage is no longer provided on the processor as
in previous generation processors. As a result, the system board must implement these capacitors.
Intel recommends ten or more 4 capacitors in the 1206 package (ceramic X5R or better
material) as well as nineteen or more [1IF0capacitors in the 0805 package to be placed within the
socket cavity. Placement of the capacitors should be such that overall inductance betyéés V

power pins is minimized. Meeting these guidelines will insure system compatibility with future
Intel® Celeron™ processors (PPGA) with a 2.0 V-core. Implementation details are provided later

in this document.

VID[4]

VID[4] is not available on the processor. Therefore, according tv'ftid 8.2 DC-DC Converter
Guidelines VID[4] must be connected to ground on the voltage regulator in order to provide the
correct VID[3:0] for 1.30 V to 2.05 V Voltage ID encoding.

Intel® Celeron™ Processor (PPGA) Design Guide
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1.5.7 PHASE LOCK LOOP (PLL) Power

1571 Processor PLL Filter Recommendation

All Intel Celeron processors have internal PLL clock generators which are analog and require quiet
power supplies to minimize jitter.

1.5.7.2 Topology

The general desired topology is showrigure 1-1 Not shown are parasitic routing and local
decoupling capacitors. Excluded from the external circuitry are parasitics associated with each

component.

Figure 1-1. Filter Topology

VCCCORE
R L
—|;/\/\/\_/W\(\ PLL1
370-Pin

cC__ Socket

PLL2

Y VSS =0V

v004

Intel® Celeron™ Processor (PPGA) Design Guide 1-5
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15.7.3 Filter Specification

The function of the filter is to protect the PLL from external noise through low-pass attenuation. In
general, the low-pass description forms an adequate description for the filter.

The low-pass specification, with input atd/. and output measured across the capacitor, is as
follows:

< 0.2 dB gain in pass band
< 0.5 dB attenuation in pass band (see DC drop in next set of requirements)
> 34 dB attenuation from 1 MHz to 66 MHz
> 28 dB attenuation from 66 MHz to core frequency
The filter specification is graphically shownhgure 1-2

Figure 1-2. Filter Specification

0.2dp [N o ;

0dB
x dB

-28dB

-34dB

DC 1Hz fpeak 1 MHz 66 MHz fcore
“—> +“—>
passband high frequency

band

X = 20.log[(Vcc-60mV)/Vec]

NOTES:

1. Diagram not to scale.

2. No specification for frequencies beyond fcore.

3. fpeak, if it exists, it should be less than 0.05 MHz.

Other requirements:
¢ Filter should support DC current > 30 mA.
¢ Shielded type inductor to minimize magnetic pickup.

* DC voltage drop from ¥cto PLL1 should be < 60 mV, which in practice implies series
R < 2 ohm; also means pass band (from DC to 1 Hz) attenuation < 0.5 dB for
Vec=1.1V,and <0.35dB ford¢=1.5 V.

1-6 Intel® Celeron™ Processor (PPGA) Design Guide
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Table 1-1.

Table 1-2.

Table 1-3.

Recommendation for Intel Platforms

Introduction

The following tables are examples of components that meet Intel's recommendations, when
configured in the topology presentedrigure 1-1

Inductor
Part Number Value Tol SRF Rated | DCR
TDK MLF2012A4R7KT 4.7 uH 10% 35 MHz 30 mA 0.56 ohm
Murata LQG21N4R7K00T1 4.7 uH 10% 47 MHz 30 mA 0.70 ohm
Murata LQG21C4R7N00 4.7 uH 30% 35 MHz 30 mA 0.30 ohm
Capacitor
Part Number Value Tolerance ESL ESR
Kemet T495D336M016AS 33 uF 20% 2.5nH 0.225 ohm
AVX TPSD336M020S0200 33 uF 20% TBD 0.200 ohm
Resistor
Value Tolerance Power Note
1 ohm 10% 1/16 W Resstor may be implemented with trace resistance, in which
discrete R is not needed

To satisfy damping requirements, total series resistance in the filter (fram:\o the top plate of

the capacitor) must be at least 0.35 ohm. This resistor can be in the form of a discrete component,
or routing, or both. For example, if the selected inductor has a minimum DCR of 0.25 ohm, then a
routing resistance of at least 0.10 ohm is required. Be careful not to exceed the maximum
resistance rule (2 ohm). For example, if using discrete R1, the maximum DCR of the L should be
less than 2.0 - 1.1 = 0.9 ohm, which precludes using some inductors.

Other routing requirements:

¢ C should be close to PLL1 and PLL2 pins, < 0.1 ohm per route. These routes do not count
towards the minimum damping R requirement.

* PLL2 route should be parallel and next to PLL1 route (minimize loop area).
* L should be close to C; any routing resistance should be inserted betwggpand L.
* Any discrete R should be inserted between 34 and L.

Figure 1-3. Usin g Discrete R

Intel® Celeron™ Processor (PPGA) Design Guide
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CORE

<0.1 ohm route
PLL1

Discrete Resistor
370-Pin
Cc Socket

PLL2
<0.1 ohm route

v005
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Figure 1-4. No Discrete R

VCCCORE

<0.1 ohm route

PLL1
Trace Resistance
370-Pin
C Socket

PLL2
<0.1 ohm route

v006

1.5.8 Bus Frequency Selection

The BSEL pin on the Intel Celeron processor (PPGA) is used to select the system bus frequency. A
logic-low on BSEL is defined as 66 MHz. BSEL should be implemented as discussed in Table 3-2.

1.5.9 EDGCTRL

A new pin that is required for correct operation of the processor, EDGCTRL, requires a
51 + 5% ohm pull-up to ¥core

1510  VCOREpgr

1-8

There are no current plans for the Intel 440Z2X-66 AGPset to support future processors based on a
1.5V core. Therefore, thecdre,; pin can be used by external motherboard logic to shutdown the
platform if a 1.5 V-core processor is installed. This is becausedbe,), pin is tied to \éson the
package for 1.5 V-core processors and is a no-connect (floating) for 2.0 V-core processors. Refer to
Figure 1-6 as an example.

Figure 1-5. V COREpgr Not Supported Using 440ZX-66 AGPset

Vces s

; 220-450 ohms
824437ZX

E21
Processor

System
Shutdown
Logic

Intel® Celeron™ Processor (PPGA) Design Guide
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Motherboard Layout and Routing Guidelines

Motherboard Layout and Routing
Guidelines 2

2.1

This section describes layout and routing recommendations to insure a robust design. Follow these
guidelines as closely as possible. Any deviations from the guidelines listed here should be
simulated to insure adequate margin is still maintained in the design.

BGA Quadrant Assignment

Intel assigned pins on the 824437X to simplify routing and keep board fab costs down, this by
permitting a motherboard to be routed in 4-layBigure 2-1shows the 4 signal quadrants of the
824437X. The component placement on the motherboard should be done with this general flow in
mind. This simplifies routing and minimizes the number of signals which must cross. The
individual signals within the respective groups have also been optimized in order to be routed using
only 2 PCB layers.

The 824437X datasheet contains a complete list of signals and ball assignments.

Figure 2-1. Major Signal Sections (82443ZX Top View)

PCI AGTL+
Quadrant
Quadrant

Pln #1 1 3 5 7 9 114 13 15 17 19 21 23 25
Corner 2 4 6 8 10 L2 14 16 18 20 22 24 26
AfJooooooooooofJooo000000O0O0 OO0 O Oy

B OO0OO0O00000O0O0OO0J0OO0O0ODO0OO0OO0OO0DO0OO0OO0O0OO0O0OOO0
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2.2 Intel ® Celeron™ Processor (PPGA) Signal
Quadrants

Figure 2-2. Intel ® Celeron™ Processor (PPGA) Quadrants
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Figure 2-2indicates the signal quadrants for the Intel Celeron™ processor (PPGA). These
guadrants were defined to facilitate layout and placement and show the proposed component
placement for an Intel Celeron™ processor (PPGA) for both ATX and NLX form factor designs.
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ATX Form Factor:

1.

The ATX placement and layout below is recommended for arfI@eleron™ processor
(PPGA) / InteP 440ZX-66 AGPset system design.

. The example placement below shows 4 PCI slots, 2 ISA slots, 2 DIMM sockets, and one AGP

connector.

. For an ATX form factor design, the AGP compliant graphics device can be either on the

motherboard (device down option) or on an AGP connector (up option).

. The trace length limitation between critical connections will be addressed later in this

document.

. Figure 2-3is forreference onlyand the trade-off between the number of PCI and ISA slots,

number of DIMM sockets, and other motherboard peripherals needs to be evaluated for each
design.

Figure 2-3. Example ATX Placement for an Intel ® Celeron™ Processor (PPGA) /
Intel® 440ZX-66 AGPset Design

I/0 Ports

T

mEm PCI0 AGPIPCI1 370-Pin Socket
' ' ) ) ) ] Al Plug :l
ol ] \ I
ol ' [

U U i [

1 L SDRAM DIMMs
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: Pin A1 O —

¢ Host Interface
PCl Interface _
82443ZX
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¢SDRAM Interface

CKBF

CK100

PIIX4E

IDE 0/1
R |
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NLX Form Factor:
The NLX placement and layout below is recommended for &fli@eleron™ processor (PPGA) /
Intel® 440ZX-66 AGPset system design.

1. The example placement below shows 2 DIMM sockets and an AGP compliant device down on
the motherboard.

2. For an NLX form factor design, the AGP compliant graphics device may readily be integrated
on the motherboard (device down option).

3. The trace length limitation between critical connections will be addressed later in this
document.

4. Figure 2-4is for reference onlyand the trade-off between the number of DIMM sockets and
other motherboard peripherals needs to be evaluated for each design.

Figure 2-4. Example NLX Placement for an Intel ® Celeron™ Processor (PPGA) /
Intel® 440ZX-66 AGPset Design
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Board Description

A 4-layer stack-up arrangement is recommended for the system board. An example of a 4-layer
stack up is shown iRigure 2-5 The impedance of all the signal layers are to be between 55 and 75
ohms. Lower trace impedance will reduce signal edge rates, overshoot, and undershoot, and have
less crosstalk than a higher trace impedance. Higher trace impedance will increase edge rates and
may slightly decrease signal flight times.

Figure 2-5. Four La yer Board Stack-up Example

2.4

Note:

7 = 60 ohms O Primary Signal Layer (1/2 oz. cu.)

5 mils PREPREG
I Cround Plane (1 oz. cu.)

47 mils CORE
I POower Plane (1 oz. cu)

5 mils PREPREG .
Z =60 ohms oA Secondary Signal Layer (1/2 oz. cu)

Total board thickness = 62.6 mils

Note that the top and bottom routing layers spe’d'gy)z. cu. However, by the time the board is
plated, the traces will be about 1 0z. cu. Check with your fab vendor on the exact value and insure
that any signal simulation accounts for this.

A thicker core may help reduce board warpage issues.

Additional guidelines on board stackup, placement, and layout include:

* Single-ended termination is recommended for AGTL+ signals. This requires one termination
resistor present for each AGTL+ signal. The trace lengths should be controlled to 1.6”
minimum and 4.3” maximum.

* The termination resistors on the AGTL+ bus should be 56 + 5% ohms.

* The board impedance (Z) should be between 55 and 75 ohms (65 + 15% ohms is
recommended).

* FR-4 material should be used for the board fabrication.

* The ground plane should not be split on the ground plane layer. If a signal must be routed for a
short distance on a power or ground plane, then it should be routedcampkainve, not the
ground plane.

* Keep vias for decoupling capacitors as close to the capacitor pads as possible.

Routing Guidelines

This section lists guidelines to be followed when routing the signal traces during board design. The
order of which signals are routed first and last will vary from designer to designer. Some designers
prefer routing all of the clock signals first, while others prefer routing all of the high speed bus
signals first. Either order can be used, as long as the guidelines listed here are followed. If the
guidelines listed here are not followed, it is important that your design is simulated, especially on
the AGTL+ signals. Even when the guidelines are followed, it is still a good idea to simulate as
many signals as possible for proper signal integrity, flight time, and crosstalk.
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24.1 AGTL+ Description

AGTL+ is the electrical bus technology used for both the Peftiliprocessor and Int8

Celeron™ processor host buses. AGTL+ is a low output swing, incident wave switching, open-
drain bus with external pull-up resistors that provide both thh logic level and termination at
the end of the bus. The AGTL+ specification is contained inrtte$® P6 Family Processor
Developer’s Manual

2.5 AGTL+ Layout Recommendations

This section contains the layout recommendations for the AGTL+ signals. The layout
recommendations are derived from pre-layout simulations that Intel has performed.

25.1 Network Topology and Conditions

The recommended topology for single processor systems is shdsguie 2-6 A termination
resistor is placed on the system board. The recommended value for the termination resistor is
56 + 5% ohms.

Figure 2-6. Recommended Topology

370-Pin Intel”
Socket < L1 > 440ZX
AGPset

v007

2.5.2 Recommended Trace Lengths

Trace length recommendations are summarizdie 2-1 The recommended lengths are derived
from the parametric sweeps and Monte Carlo analysis.

Table 2-1. Recommended Trace Lengths

Trace Minimum Length Maximum Length
L1 1.6” 4.3
L2 0.5” 2.0

Intel recommends running analog simulations using the available I/O buffer models together with
layout information extracted from your specific design. Simulation will confirm that the design
adheres to the guidelines.

2-6 Intel® Celeron™ Processor (PPGA) Design Guide



Table 2-2.

Note:

2.5.3

2.53.1

254

Single Processor Simulation Results

Parametric Sweeps

Motherboard Layout and Routing Guidelines

The values for interconnect parameter values that were used in all parametric sweeps are

summarized imable 2-2

Model M Parameter Values For Interconnect Simulations

Component | Parameter Fast Typical Slow
Z5 [Q] 74.75 65.00 55.25
1.6 (ustrip) 1.8 (pstrip) 2.0 (pustrip)
PPGA S [nsft] 1.8 (stripline & emb 2.0 (stripline & emb 2.2 (stripline & emb
ystrip) ustrip) ystrip)
length [in] 2.0 3.0
Z5 [Q] 74.75 65.00 55.25
Motherboard
Sy [ns/fi] 1.8 2.0 2.2
Z5 [Q] 75 65 50
Connector
T4 [ps] 30 100 120
o R7[Q] 56 + 5% 56 56 + 5%
Termination
V11 [VI 1.5+ 9% 15 1.5-9%

For simulation purposes, the socket connector can be modeled as a transmission line. The length of
the line and the propagation speed must be selected such that they give a total delay of 120 ps in the
slow case and 30 ps in the fast case.

Additional Guidelines

For More Information on AGTL+

The general rules for minimizing the impact of crosstalk and other practical considerations in the

design of a high speed AGTL+ bus are discussed imte& 440BX AGPset Design Guide

document.

Performance Requirements

Prior to performing interconnect simulations, establish the minimum and maximum flight time
requirements. Setup and hold requirements determine the flight time bounds for the system bus.
The bus contains two paths which must be considered:

¢ the processor driving an AGPset component

* the AGPset component driving a processor

Table 2-3provides recommended flight time specifications. Flight times are measured at the
processor pins.

Intel® Celeron™ Processor (PPGA) Design Guide
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Table 2-3. Recommended 66 MHz System Flight Time Targets

2.5.5

2.5.6

2.6

2.6.1

2-8

Driver Receiver T fiight,min [ns] T flight,max [ns]
Processor AGPset 0.20 1.82
AGPset Processor 0.25 2.52

Topology Definition

As described irsection 2.5.1AGTL+ is sensitive to transmission line stubs, which can result in
ringing on the rising edge caused by the high impedance of the output buffer in the high state.
AGTL+ signals should be connected in a daisy chain, keeping transmission line stubs to the
processor under 2.0 inches.

Pre-Layout Simulation (Sensitivity Analysis)

After an initial timing analysis has been completed, simulations should be performed to determine
the bounds on system layout. AGTL+ interconnect simulations using transmission line models are
recommended to determine signal quality and flight times for proposed layouts. Recommended
parameter values shownTable 2-2should be used for simulation. The recommended values in
Table 2-2may be replaced if your supplier’s specific capabilities are known. The corner values
should comprehend the full range of manufacturing variation. Thé®I@eleron™ processor

(PPGA) models include the I/O buffer models, core package parasitics, package trace length,
impedance, and velocity. Inf440ZX-66 AGPset models are available and include the I1/0O

buffers and package traces. Termination resistors should be controlled totwB#in

Post-Layout Simulation

Following layout, extract the traces and run simulations to verify that the layout meets timing and
noise requirements. A small amount of trace “tuning” may be required, but experience at Intel has
shown that a sensitivity analysis dramatically reduces the amount of tuning required.

The post layout simulations should take into account the expected variation for all interconnect
parameters. For timing simulations, useraAof 2/3 V1T + 2% for both the processor and Ifftel
440ZX-66 AGPset components. Flight times measured from the processor pins to other system
components use the normal flight time method.

Crosstalk and the Multi-Bit Adjustment Factor

Coupled lines should be included in the post-layout simulations. The flight times ligizlolén2-3
apply to single bit simulations only. They do not include an allowance for crosstalk. Crosstalk
effects are accounted for separately, as part of the multi-bit timing adjustment fggjahér is
defined inTable 2-5 The recommended timing budget includes 300 ps for the adjustment factor.

Use caution in applyingf;to coupled simulations. This adjustment factor encompasses other
effects besides board coupling, such as processor and package crosstalk, and ground return
inductances. In general, the additional delay introduced by coupled simulations should be less than
300 ps.
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2.7 Timing Analysis
To determine the available flight time window, perform an initial timing analysis. Analysis of setup
and hold conditions will determine the minimum and maximum flight time bounds for the system

bus. Use the following equations to establish the system flight time limits.

Table 2-4. Intel ® Celeron™ Processor and Intel ® 440ZX-66 AGPset System Timin g Equations

Driver Receiver Equation

processor | AGPset '|'f T

light,min 2 hold co,min + Tskew CLK+ Tskew ch- T skew SKT

Tflight,max < cycle - T:o,rmx_ -I;u - Eew,CLK_ -E:kew PCB Tskew SKT I[ - ;E]

AGPset rocessor -
P Tflight,min 2 hold -IZO,min + -I;kew,CLK+ Tskew PCBﬂ- Tskew SKT

Tﬂight,rrax = Tcycle - T:erﬁx ol i Ikevv CK Tskew PCB Tskevv SKT ]lt- - l;

The terms used in the equations are described below.

Table 2-5. Intel ® Celeron™ Processor and Intel ©® 440ZX-66 AGPset System Timin g Terms

Term Description

Teycle System cycle time, defined as the reciprocal of the frequency

Thight,min Minimum system flight time.

Thight, max Maximum system flight time.

Teo,max Maximum driver delay from input clock to output data.

Teo,min Minimum driver delay from input clock to output data.

T Minimum setup time. Defined as the time for which the input data must be valid prior to the
su input clock.

T Minimum hold time. Defined as the time for which the input data must remain valid after the
h input clock.

T Clock generator skew. Defined as the maximum delay variation between output clock signals
skew,CLK from the system clock generator.

T PCB skew. Defined as the maximum delay variation between clock signals due to system
skew,PCB board variation and Intel® 440ZX-66 AGPset loading variation.

Tekew, SKT Skew due to delay in the 370-pin socket.

Tiit Clock jitter. Defined as the maximum edge to edge variation in a given clock signal.

J

Multi-bit timing adjustment factor. This term accounts for the additional delay that occurs in
Ty the network when multiple data bits switch in the same cycle. The adjustment factor includes

adj such mechanisms as package and PCB crosstalk, high inductance current return paths, and
simultaneous switching noise.

Component timings for the Inf&iCeleron™ processor are available in Ihtel® Celeron™
ProcessomDatasheet.

Intel® Celeron™ Processor (PPGA) Design Guide 2-9
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Recommended values for system timings are contain€ahile 2-6 Skew and jitter values for the

clock generator device come from the clock driver vendor’s datasheet. The PCB skew specification
is based on the results of extensive simulations at Intel. Jjedlue is based on Intel's

experience with systems that use the fieéntiun® Pro and Inté& Pentiun® Il processors.

Table 2-6. Recommended 66 MHz S ystem Timin g Parameters

Timing Term Value
Tskew,cLk [NS] 0.00
Tskew,skT [NS] 0.05
Tskew,pcB [NS] 0.15
Tjit [ns] 0.25
Tadj [ns] 0.30

The flight time requirements that result from using the component timing specifications and
recommended system timings are summarizethbie 2-3 All component values should be
verified against the latest specifications before proceeding with analysis.

2.8 82443ZX Layout and Routing Guidelines

2.8.1 82443ZX Clock Layout Recommendations

28.1.1 Clock Routing Spacing

The InteP Celeron™ / Inté} 440ZX-66 AGPset platform requires a clock synthesizer for
supplying 66 MHz system bus clocks, PCI clocks, APIC clocks, SDRAM clocks, and 14 MHz
clocks.

To minimize the impact of crosstalk, a minimum of 0.025” spacing should be maintained between
the clock traces and other traces. A minimum spacing of 0.025” is also recommended for
serpentines.

Figure 2-7. Clock Trace Spacin g Guidelines
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System Clock Layout

Intel recommends 33 ohm series termination for all system bus clocks. The pin-to-pin skew of the
clock generator can be reduced by tying the clock driver pins together at the clock chip. The
recommended topology is defined below (Sagire 2-9.

Note that the trace lengths to the processor socket and the 82443ZX are not specified. They are
system dependent and it is up to the system designer to determine what length is best for their
motherboard. Two items that need to be considered when determining the clock lengths are the
additional delay due to the socket (30 ps - 120 ps) and loading differences between the 824437X
and the processor. Also, the maximum trace length should not exceed 9.0". It is recommended that
the clock skew be kept to less than 200 ps in order to avoid affecting the timing budget.

Tuning capacitors are recommended on each clock signal. They involve placing 0603 package
capacitor sites within 0.5" of both the socket connector and 824437X ball. Each capacitor site
should have a pad placed on the clock trace itself, avoiding the creation of a stub which can affect
signal integrity on the clock line. The capacitor site is there to allow the system designer the
flexibility of adjusting the slew rate of each clock (adjusting the load), thereby minimizing the
skew between them.

Figure 2-8. Host Clock Topolo gy

2.8.1.3

0.250" 330
D1 o \/\—o . 824437X

0.5

i

0.250")  33Q _ Processor
D2 T v 'X PPGA

370-Pin Socket
Connector

Clock 0.1"

.|H:?

Other Busses

Busses not mentioned in the previous sections should adhere to the recommendations set forth in
theIntel® 440BX AGPset Design Guidecument.
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Design Checklist

Design Checklist 3

3.1

3.2

Overview

The following checklist is intended to be used for schematic reviews of €lZX-66 AGPset
desktop designs. It will be revised as new information is available.

Pull-up and Pull-down Resistor Values

Pull-up and pull-down values are system dependent. The appropriate value for your system can be
determined from an AC/DC analysis of the pull-up voltage used, the current drive capability of the
output driver, input leakage currents of all devices on the signal net, the pull-up voltage tolerance,
the pull-up/pull-down resistor tolerance, the input high/low voltage specifications, the input timing
specifications (RC rise time), etc.. Analysis should be done to determine the minimum/maximum
values that may be used on an individual signal. Engineering judgment should be used to determine
the optimal value. This determination can include cost concerns, commonality considerations,
manufacturing issues, specifications, overshoot/undershoot, and other considerations.

A simplistic DC calculation for a pull-up value is:

Rwmax = (Vccpy MIN - ViH MIN) / lLeakace MAX
Rmin = (Vecpy MAX - Voo MAX) / lor MAX

Since Leakace MAX is normally very small, Rax may not be meaningful.M« is also determined

by the maximum allowable rise time. The following calculation allows for t (maximum allowable
rise time) and C (total load capacitance in the circuit, including input capacitance of the devices to
be driven, output capacitance of the driver, and line capacitance). This calculation yields the largest
pull-up resistor allowable to meet the rise time t.

Rwax = -t/ (C*In (1 - (ViH MIN / Vecay MIN ) ) )

It is recommended that a SPICE or equivalent simulation be run to determine the proper values.

Intel® Celeron™ Processor (PPGA) Design Guide 3-1
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Figure 3-1. Pull-up Resistor Example

Vee,, MIN
RMA)(
LEAKAGE MAX V|H MIN
Vee,, MAX
RMin
lop MAX Vo, MAX

3.3 Processor Checklist

3.3.1 Intel® Celeron™ Processor

Table 3-1. AGTL+ Connectivit y (Sheet 1 of 2)

CPU Pin

Pin Connection

A[31:3]

Terminate to VT1/ Connect to 82443ZX PAC

ADS#

Terminate to VTT/ Connect to 82443ZX PAC

BNR#

Terminate to VT1/ Connect to 82443ZX PAC

BP[3:2]#

Leave as NO CONNECT
Optional Debug:
If used, terminate to V11

BPM[1:0]

Leave as NO CONNECT
Optional Debug:
If used, terminate to V11

BPRI#

Terminate to VT1/ Connect to 82443ZX PAC

BR[OJ#

Terminate to V17/ Connect to 82443ZX PAC pin BREQ#
Optional: connect to ground with a 10 - 450 ohm resistor

D[63:0]#

Terminate to VT1/ Connect to 82443ZX PAC

DBSY#

Terminate to VT1/ Connect to 82443ZX PAC

DEFER#

Terminate to VT1/ Connect to 82443ZX PAC

DRDY#

Terminate to VTT/ Connect to 82443ZX PAC

HIT#

Terminate to VTT/ Connect to 82443ZX PAC

HITM#

Terminate to VTT/ Connect to 82443ZX PAC

LOCK#

Terminate to VT1/ Connect to 82443ZX PAC

3-2

Intel® Celeron™ Processor (PPGA) Design Guide



Design Checklist

intel.

Table 3-1. AGTL+ Connectivity (Sheet 2 of 2)

CPU Pin Pin Connection
Leave as NO CONNECT
PRDY# Optional Debug:
Terminate to V1T / 240 ohm series resistor to ITP connector
REQ[4:0]# Terminate to V1T / Connect to 82443ZX PAC
Terminate to V1T / Connect to 82443ZX PAC,
RESET# Optional Debug:
240 ohm series resistor to ITP connector
RS[2:0]# Terminate to V1T / Connect to 82443ZX PAC
TRDY# Terminate to V1T / Connect to 82443ZX PAC

Table 3-2. CMOS Connectivity

CPU Pin Pin Connection

A20M# Pull-up to Vccgyos With @ 650 - 5K ohm resistor. Connect to PIIX4E.
BSEL Pull-up to Vcc, 5 with a 200 ohm resistor. Connect to 82443ZX PAC.
FERR# Pull-up to Vccgyos With @ 150 - 10K ohm resistor. Connect to PIIX4E.
FLUSH# Leave as NO CONNECT

Leave as NO CONNECT
IERR# Optional:

Pull-up to Vcceyos @and connect to error logic
IGNNE# Pull-up to Vcceyos With a 650 - 5K ohm resistor. Connect to PIIX4E.
INIT# Pull-up to Vccgyos With @ 300 - 10K ohm resistor. Connect to PIIX4E.
LINT[1:0] Pull-up to Vcceyoes With a 650 - 5K ohm resistor. Connect to PIIX4E.
PICD[1:0] Pull-up to Vcceyos With @ 150 ohm resistor.
PREQ# :DTUFI>I up to Vccewos With a 150 - 5K ohm resistor. Optional debug; connect to
PWRGOOD Pull-up to Vcc, 5 with a 50 - 5K ohm resistor. Connect to power sense logic.
SLP# Pull-up to Vccgyos With @ 650 - 5K ohm resistor. Connect to PIIX4E.
SMI# Pull-up to Vcceyos With a 650 - 5K ohm resistor. Connect to PIIX4E.
STPCLK# Pull-up to Vccgyos With @ 650 - 5K ohm resistor. Connect to PIIX4E.
THERMTRIP# glr% %cc))nl\rl::(lzitct:g.e(r)rpc))tricl)gglé.puII-up to VcCemos With a 150 - 10K ohm resistor

Table 3-3. TAP Connectivity (optional)

CPU Pin Pin Connection
TCK 150 - 6.75K ohm pull-up to Vcceyos. 47 ohm series resistor to processor.
TDO Connected to ITP/processor. 150 - 900 ohm pull-up to Vcceyos.
TDI Connected to ITP/processor. 150 - 500 ohm pull-up to Vcceyos.
T™S 150 - 6.75K ohm pull-up to Vcceyos. 47 ohm series resistor to processor.
TRST# Connect to ITP/processor. 150 - 5K ohm pull-down.
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NOTE: If not used, connect TCK, TD1, TMS, and TRST# to valid logic level; do not leave floating.

Table 3-4. Miscellaneous Connectivit 'y

CPU Pin Pin Connection
BCLK Connect to CK3D. Gang with PAC HCLK, 33 ohm series resistor
CPUPRES# Tie to GND. Optionally pull-up for external logic.
EDGCTRL Pull-up to Vcceoge With @ 51 + 5% ohm resistor
PICCLK Connect to CK3D. 33 ohm series resistor.
PLL1 & PLL2 See Section 1.5.7. for inductor and capacitor values
THERMDN NO CONNECT if not used
THERMDP NO CONNECT if not used
Vce, s Leave as NO CONNECT
Vce, s Connect to 2.5 V supply
VCCemos Use for system CMOS pull-up voltage. Provide 0.1 uF decoupling

Connect to VRM output/
Decoupling Guidelines:

Vce
coRe 10 each (min) 4.7 pF in 1206 package / 19 each (min) 1.0 pF in 0805

package
Pull-up to Vcc,; with a 220 - 450 ohm resistor. Connect to system shutdown

VCOREper logic.

VID[3:0] 10K ohm pull-up to 5 V; connect to VRM.

VID[4] Not on processor, Connect VRM controller pin to ground
Connect to VREF voltage divider made up of 75 + 1%and 150 + 1% ohm
resistors connected to VT11/

VREF[7:0] Decoupling Guidelines:
4 ea. (min) 0.1 pF in 0603 package

Vss Tie to GND

v Decoupling Guidelines:

T

14 each (min) 0.1 pF in 0603 package

Reserved Leave as NO CONNECT.

3.3.2 GND & Power Pin Definition

Refer to thdntel® Celeron™ Processaandintel® 440ZX AGPsebatasheets for this information.

3.3.3 Processor Clocks

* PICCLK must be driven by a clock even if an 1/O APIC is not being used. This clock can be as
high as 33.3 MHz in a UP system.
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3.34 Processor Signals

THERMTRIP# must be pulled-up toc¥,,. (150 ohm - 10K ohm) if used by system logic.
The signal may be wire-OR’ed and does not require an external gate. It may be left as NO
CONNECT if it is not used.

The FERR# output must be pulled up tecy,os (150 ohm - 10K ohm) and connected to the
PIIX4E. Please see the reference schematics.

PICD[1:0]# must have 150 ohm pull-ups tecy,.s even if an /O APIC is not being used.
All CMOS inputs should be pulled up ta¥,,. with appropriate resistor value.

Be sure the processor inputs are not being driven by 3.3 V or 5 V logic. Logic translation of
3.3V or 5V signals may be accomplished by using open-drain drivers pulled-gp.jg.V

The PWRGOOD input should be driven to the appropriate level from the active-high “AND”
of the "Power Good" signals from the 5V, 3.3 V, and.\.. supplies. The output of any logic
used to drive PWRGOOD should be a 2.5 V level to the processor.

Vrer should be generated for the processor. Intel recommends using a 75 + 1% and 150 + 1%
ohm resistor divider with ¥ for generating ¥er Vreris not locally generated on the
processor as on the S.E.P. Package.

V11 must have adequate bulk decoupling based on the reaction time of the regulator used to
generate V. It must provide for a current ramp of up to 8 A/mS while maintaining the voltage
tolerance defined in thimtel® Celeron™ Processdbatasheet. In addition,'v must have
adequate high frequency decoupling on the system board. See decoupling guidelines.

If an onboard voltage regulator is used instead of a VR&,.\ must have adequate bulk
decoupling based on the reaction time of the regulator used to genesate W must provide
for a current ramp of up to 240 A/mS while maintaining\fitM 8.2 DC-DC Converter
Specification

The VID lines should have pull-up resistors on them ONLY if they are required by the Voltage
Regulator Module or on board regulator that you have chosen. The pull-up voltage used
should be to the regulator input voltage (5 V or 12 V), however, if 12 V is used, a resistor
divider should be utilized to lower the VID signal to CMOS/TTL levels. A pull-up is not
required unless the VID signals are used by other logic requiring CMOS/TTL logic levels. The
VID lines on the processor are 5 V tolerant.

The JTAG port must be properly terminated even if it is not used.

TRST# must be driven low during reset to all components with TRST# pins. Connecting a
pull-down resistor to TRST# will accomplish the reset of the port. See figures in the
Integration Tools chapter of tientiun® Il processor Developer's Manual (order number
243502).

A single VT regulator may be used. A simplistic, single ended termination, calculation for
maximum worst case current is 3.6 A. This takes into consideration that some signals are not
used by the Int& 440ZX-66 AGPset.

Motherboards planning to support the boxed processor must provide a matched power header
for the boxed processor fan/heatsink power cable connector. CondulteffeCeleron™
Processomdatasheet for specifications of the fan power cable connector. The power header
must be positioned within close proximity to the 370-pin socket.

The CPUPRES# signal is a ground on the processor. The presence of a CPU core can be
determined with this pin if it is pulled up on the system board. If not used, connect to ground to
provide additional support to the processor.

DBRESET (ITP Reset signal) requires a 240 ohm pull-upag,V

The system board should connect BRO# of the processor to the 82443ZX’s BREQO# signal.
This will assign an agent ID of 0 to the processor. Optionally, this signal may be grounded with
a 10 - 450 ohm resistor.
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3.35 Processor Decoupling Capacitors

3.35.1 Core Voltage High Frequency Decoupling

* Intel recommends ten or more 41F in a 1206 package and nineteen or moreuE.th a 0805
package. All capacitors should be placed within the socket cavity and mounted directly on the
primary side of the motherboard. The capacitors should be arranged to minimize the overall
inductance betweend?/ Vsspower pins (Se€igure 3-2. These recommendations are
adequate for future Intel Celeron processors with. ) of 2.0 V, and dc . 0f 0.8 A to
15.2 A

Figure 3-2. Capacitor Placement Study
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* Contact your regulator vendor for bulk decoupling recommendations that will maéRie
8.2 DC-DC Converter Guidelines

* Decoupling capacitor traces should be as short and wide as possible.

* The VRM 8.2 regulator provides the Flexible Motherboard guidelines for processor voltage
and current.
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Thermals / Cooling Solutions

* For the InteP Celeron™ processor, an adequate heat sink and air ventilation must be provided
to ensure that theckse specification documented in thetel® Celeron™ Processatatasheet
is met. Please see tRentiun® 1l Processor Power Distribution GuidelinesndPentium I
Processor Thermal Design Guidelinis thermal design information.

* The Flexible Motherboard guidelines for processor power dissipation is 30 Weat=afT
70°C.

¢ Verify that all major components, including the 82443ZX can be cooled the way they are
placed.

Design Considerations:

¢ Could anything block the air flow to or from the processor (I/O cards, VRM etc.)?

* |s there anything between the processor and the air intake that may preheat the air flowing into
the fan/heatsink?

¢ |f a system fan (other than the power supply fan) is used, have all recirculation paths been
eliminated?

* What is the air flow through the PSU/system fan?

* What is the maximum ambient operation temperature of the system?

Mechanicals

* For the processor: The physical space requirements of the processor must be met. See the
Intel® Celeron™ ProcessaDatasheet for details. In addition the physical space requirements
of your heatsink must be met.

* For the boxed processor: The physical space requirements of the boxed processor fan/heatsink
must be met. See thetel® Celeron™ Processobatasheet for details.
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3.6

3.6.1

3-8

Electricals

Design Considerations

It is recommended that simulations be performed on the AGTL+ bus to ensure that proper bus
timings and signal integrity are met, especially if the layout guideline recommendations in this
document are not followed.

It is recommended that simulations be performed to ensure proper timings and signal integrity
is met, especially if the non-AGTL+ (CMOS) layout guideline recommendations in this
document are not followed.

Verify the voltage range and tolerance of your VRM or onboard regulator adequately cover the
V ceeore FEqUirements of the processor is supported.

Verify the maximum current value your VRM or onboard regulator can suppoctakThis
should meet the value specified by ¥i&M 8.2 DC-DC Converter Guidelines

Verify the voltage tolerance of your VRM or onboard regulatorcaty: This should meet the
value specified by th&RM 8.2 DC-DC Converter Guidelines

Adequate 5 V and/or 3.3 V decoupling should be provided for all components.

Vrer for the AGPset should be decoupled to With 0.001uF capacitors at each voltage
divider. It should be decoupled to ground, to ensure an even better solution.

It is recommended that AC/DC analysis be performed to determine proper pull-up and pull-
down values.
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Debug Recommendations

Debug Recommendations

A

This section provides tool and model information.

4.1 Debug/Simulation Tools

4.1.1 Logic Analyzer Interface (LAI)

Table 4-1. Third-Party LAIs & Logic Analyzer Software

Phone Number/

Vendor Web address Revision Available Price
1-800-452-4844 Contact Contact
Hewlett Packard Co. Contact Vendor
www.tmo.hp.com/tmo Vendor Vendor
714-731-1661
American Arium ) Contact Contact Contact Vendor
www.arium.com Vendor Vendor
. 503-627-1922 Contact Contact
Tektronix Inc. Contact Vendor
www.tek.com/Measurement | Vendor Vendor

Note: Contact the respective tool vendor for details.
and license agreement. Contact your Intel Field Sales representative.

4.1.2 In-Target Probe (ITP)

Certain products are available only under RS-NDA

The ITP32A provides a software debug capability allowing the setting/clearing of hardware/

software breakpoints, assembly/disassembly of code, display/modification of the processor register
set, display/modification of system memory, display/modification of /O space and includes a

macro language for custom debug procedure creation, etc. Contact your local Field Sales
representative for availability of this tool from Intel.

Intel® Celeron™ Processor (PPGA) Design Guide
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Table 4-2. Intel In-Tar get Probe (ITP) Debu ggers

Part Number Supported Processors Revision Available Price
ITP32A P6 family processors 15 Yes Note 2
ITP32AUP P6 family processors 15 Yes Note 2
ITP565UPGFR560 P6 family processors 15 Yes Note 2

NOTES:

1. For ITP technical support: Call 1-800-628-8686 and ask for help with an “XTG tool”.
2. Contact your local Intel Field Sales representative.

Table 4-3. Third-Part y ITP-like Debu ggers and Run Control Solutions

Phone Number/

Tool Vendor Web address Revision Available Price
714-731-1661
American Arium ) Contact Contact Vendor Contact Vendor
www.arium.com Vendor
1-800-452-4844
Hewlett-Packard Co. Contact Contact Vendor Contact Vendor
www.tmo.hp.com/tmo Vendor
NOTES:
1. Contact the respective tool vendor for details. Certain products are available only under RS-NDA and license
agreement.

Contact your local Intel Field Sales representative to complete the proper software license
agreement and non-disclosure agreement required to receive the ITP.

4.1.3 I/0O Buffer Models

IBIS Models are available from Intel for:
1. Intef’ Celeron™ Processor (QUAD XTK only)
2. 82443ZX IBIS Models
3. PIIX4E PCI-to-ISA IDE Xcelerator IBIS Models

Contact your local Intel Field Sales representative for a copy of these models and to complete the
appropriate non-disclosure agreements.
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Third-Party Vendor Information

Third-Party Vendor Information )

5.1

5.2

5.3

This design guide has been compiled to give an overview of important design considerations while
providing sources for additional information. This section refers to listings of various third-party
vendors who provide products to support the fh@eleron™ Processor and the 1fftdH0ZX-66

AGPset. The lists of vendors can be used as a starting point for the designer. Intel does not endorse
any one vendor, nor guarantee the availability or functionality of outside components. Contact the
manufacturer for specific information regarding performance, availability, pricing, and

compatibility.

Voltage Regulator Control Silicon

Intel's Developemwveb site lists vendors who offer DC-DC converter silicon and reference designs
for Celeron processor voltage and current requirements p€RkES.2 DC-DC Converter Design
Guidelines

http://developer.intel.com/design/celeron/components/#POWER.

Clock Drivers

Intel's Developemwveb site lists vendors who offer clock drivers for the Celeron processor and
Intel® 440ZX-66 AGPset.

http://developer.intel.com/design/celeron/components/#CLOCK.

370-Pin Socket

The 370-pin Socket Guidelinekcument can be obtained from:

http://developer.intel.com/desgin/celeron/applnots/244410.htm
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HREQ#1 AH16 REQ#1I BPRI# AN1
HREQ#4 11 REQ#[4] TRDY# N25 5?;:;#”5,2527
K2 vcc_Core DEFER# N1Q DEFER# 627
AK20 - LOCK# GND AM22 '
gg; g;g%# N27¢] DRDY# REQ#2] H1
627 RS#0 AH26 RS#0I REQ#3]  |HAL1a HREQ#3
' 6§ vCC_2.5v HITM# 12 OH\TM# 6,27
6.27 HIT# 125 HiT# GND [CaM2a ’
6'27 RS#2 8 AK RS#[2] DBSY# Al DBSY# 6,27
' ,<GA7 J RESERVED RS#1] H22 RSHL 6.7
AD36 Jvec_15v RESERVED _ELu_g< '
—_ >6C.Zﬂ_ RESERVED GND M
= RESERVED ADS# N31
3 THERMDP [_> <AL RESERVED RESERVED <_>ADS# 6,27
ikaa | vee_core BSEL# 1 1000664 5.6
c188 _| <E23 J RESERVED GND [CAM34 *® VCCCORE
2200pF VID3 R219, 0 1 VID[3] VID[2] | R220 0 VvID2
/ VD0 Ryl 0 135} vibjol vID[1] M36 R222 0___ ViDL "
AM12 | vcc_core RESERVED | Gas o L17 300
131 THERMDP PLL1 W33 AN
AL 29§ THERMDN pLL2 U Tu
3 THeRMoN <} V4 Y RESERVED VCORE_DET | E21 C189 1
S« W3 J RESERVED RESERVED | E27 o -
W35 | RESERVED RESERVED | R2 u
<—X6& ¥ RESERVED RESERVED |-S35 3/
6.27 HA#[3L3] 4 %Y1 | RESERVED RESERVED | X2
' Z £22899555909992229052229558222299
6,27 HREQ#[4:0] 3605505000060 0500 00052 535655 >VRMPGD 25,26
/ = SEE SR =
25,33 VID[3:0] < PR FEEEFEEEEEEEEEEREEEREREEE
vee
1 SEL viDo R o9
VIDO 2 5 10K
e 1 SELvibi RO
VID1 2 5 10K
S 1 SEL vime RIL
VID2 2 5
o3 10K
= ; ; INTEL CORPORATION
P4 SEL viD3 R12 VRM optional override
vID3 2 5 jumpers & resistors PLATFORM COMPONENTS DIVISION

10K

J

Jumper position 1-2 is

1900 PRAIRIE CITY RD. FM5-62
FOLSOM, CA 95630
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override, R219-222 must
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vee2.5
vees Ll“(\
2 1
| LISZ/7 , \S)
vees FBHSO01L 1 FBHSO1L
cp8s |cps6 |cps7 |cpss [cpsy [cpgo |cies
R176 - + cp91 | cD92 | cDo3 0094 CD95 c169
200 0.01 uF | 0.01 uF | 0.01uF | 100pF | 100pF | 100p had
16V [16v |16V [16v 16V [16V | 22uF 100pF | 100pF | 0.01uF | 0.01uF | 0.01u
o 16V [16v |16V |16V | 16V 2uF
UL 99 :J
SooNpu oS- = o ) )
Q g'?gé E & zaa cpuctkofl—< oo 2 ok * Note * This is a stuffing option: 10-15
vees 33333% 332 cpuctki §22 RIZ 33 BXHCLK 6 pF caps to ground may be desirable to
o) =538 s CPUCLK2
- 288> 7>> Cruciks 428 . R15 33 BCPUHCLK 4 reduce the effects of EMI.
M— XTALIN peicLk_F-L £ PXPCLK 13
R18 QR19 QR20 " STy BT hoLk 18
8.2K @8.2K 8.2K 14.318MH iy BT
c2 Wiles CK100  Pcicksgtt PCLKS 17
= TopF XTALOUT PCICLK 4 §1=
= PCICLK 5 BXPCLK 7
X—;Uﬂ— RESV pcIcLK 6 $LE—x
RESV peicLK 7 41—
R26
2] seLo 48MHz_0 22 22 [ >48Mhz0 13
284 el 48MHZ_1 22—
4,6 100/66# > SEL_100/66# 5 RITT 33
APICCLK_0 [_>Picclk 3
APICCLK 1 4-44—x
———3q pci_sTP#
_ 8 22
J ; R17
———30 cpy_sTp# REFO§ R170 5 osci 18
————22g pwRDwN# REF1§2— o 2 osc2 13
ang REF2 0sc3 14
Floa
LedNarsx>559
WOooO0OO0xO0aaa
vees Xaaaoo<s000<
BB BDDHDD DN
BBRBBDBBDD
10K CK100_05 499939959
‘ R224 vCC_CMOS
0
VCC_CMOS  VIT
o
R28 R29 R36
. " OPTIONAL ITP
Stuffing option to enable Spread# 1K 1K 59 R30 R32
function for possible EMI reduction. TEST 330
R34 240
4,6,27 HRESET# |:>—/\/\/‘| CQNN ECTOR 330 150
ITP_RST
Q1 2
26 DBRESET# <} Q3 4
3 TeK R237 g 5 6 o s
7 8
47 TTP_PON Q9 10 DO 3
12 TRST# 3
R238 ——q13 14 p—=
3 TMs <} 915 16 ITPREQ# 3
47 Q17 18 2RIE- %PRDY#O 3,27
——19 20 p—X R35 240
—qu 22 P—X R37
———Q 3 24 Pp—X
¢——5 26 P—X 630
mpok 921 8 p—X
——1 Q29 30 p—=x
ITP CONN L =
TNTEL CORPORATION
PLATFORM COMPONENTS DIVISION
1900 PRAIRIE CITY RD. FM5-62
FOLSOM, CA 95630
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vees
Q
o d
4,27 HA#[31:3] O—\ 5B EEPRREEEER
U191 = B I i PR I RT BT = B B I =
t:’;i V1 I coococoocoooocooo VaAo JFAEL AA|
R H22 Hagy N gopoeosseseses M AR £
e i o =
= 628 a7e uaAs JFAEL 28
L E26 E19 AA
'ﬁ e mgi mﬁg N AR 100664 45
A £221 Hatox MAa7 [FACLE AR
x HA11# MAAS
2 E23 1 patos MAA9 [FAE2L AR R EE
Ha E24 1 pn1gs MAA10 JFAR20 a8 !
LS Gra L waa11 [HAE2L 24 . R29s ' NOTE: Stuff 0-ohm resistor for
HA 2 | HALSY e s AA Do ' 66MHz-only ZX component.
= E25 | n174 ‘
. .
HA D254 Hatsy 824437ZX NC [FARLS ‘ '
R D284 Ha19% NC :ﬁi EEEEE B
] HA20# NC
nrsr—S26 ] 21 492 BGA NG [as
HA: HA22# NC —
A :;Z HA23# NC FARLE = L16 vees
R A4 1Azay STRAPO jﬁi , A o
A D22 Hazsk T STRAPL S
A E23 4 Hn2g o NC jﬁ%ﬁ
HA: Cod HA27# w STRAP2 FBHSO1L
HA rern Ll = STRAP3 [FAB28¢ 200
AR HA29# = w STRAP4 [FAEZEC 100pF || c174
s £221 1in30# Z [3) STRAPs JFAD2 A
HA31# m P Ne FAEZZ< CS_A#[1:0] 9 OLUF || c17s
o
4527 HRESETH 828 coupss | 0 o« P s p >cs_as2) 10 T 10007 | 176
W2 BuRs woaf 4001 Q = Conrt Jragss L o1uF
' Hog BNR# m = CSA2# ACLE CS A B II c177
427 BPRI# BPRI# = CSA3# 11
4.27 DBSY# 123 = NC _A.EL&_ADJ_@( CKE[3:2] 10 100pF || c178
B
427 DEFER# T R = S T SKEZ 01uF I
’ K23 D2 CKE3 : | [€L79
4,27 DRDY# 22 orove =] CKE3 {>cs_B#[1:0] 9 i
4,27 HIT# HIT# / 100pF || C180
122 E25 Ccs Bit ) I
f{’%; :\LTOMC#K# o HITME CSBO# o= T {>cs B#3:2] 10 o il
4,27 HTRDY# T eS8l Manza Cs B# OLUF 1) c181
, 25 HTRDY# csp2s A28 St i
4,27 BREQO# BREQO# CcsB3# 100pF || c182
ne gl Il
Eiﬁ? mg | AC23, -01uF HC183
RS#2 NC [FAE24¢ DQMA[7:0] 9,10 220F | sc184
4,27 RS#[2:0] HREQ#0 DQMAD AR 38 2
HREQ#1 DQMAL
HREQ#2 DQMA2 Ag’: ;8 : wwes
HREQ#3 DQMA3 [AB28 OMA
HREQ#4, DOMAS 1) 14 DQMA R38 ddoledr] o d
DQMAS5 OMA U203 99 99 = >DCLK[11:0] 9,10
DQMAG JFAA22 DoV 4.7k
4,27 HREQ#[4:0] DQMAT [FA424 2529829282828
| AE13, 8777777 e R A~ c **Please Note **
/ N23 NC apiay S SORAMO [ g0 X Dol
5 BXHCLK  [_> ‘ HCLKIN NC SDRAM1 R1 < These clock
[ soramz FE—RLEAA A
‘ TBD M25 ] resTiNg CKEO/FENA CKED CKEO 9 a8 CKBF  sbrams R AA bet assignments may
— ‘ <M26 ] cREsET# CKEL/GCKE CKEL 9 oE DRAM4 JFHE—X not be optimum.
| = s R280 SDRAMS5 JH4—<
12,15,16,17 PCIRST# > | PCIRST# BUF_IN spRAMG fHH—X
SRAS A# AR ——— ™S 5RAS_A# 9,10 a7 - SDRAM7 JHE—x
vees L NC FAALL 24 sclock sDRAMS J1—x
SCAS_A# fAELZ———— [ >scAs_A# 9,10 SDATA SDRAM9 —%RLX ; CLKI
NC AR sprAM10 |32 DCLKIL
spraM11 -8 CkT
B - e e Lwe s o [ Somamis [ DCLKE
R39 s 4L REsy SDRAML4 44—
8.2K Zp22 | a1 R281 —H i
- RESVC DCLKO RESV SDRAM15 Rigd DCLKREF
DCLKWR § 22 SDRAM1G fRL—RIGAAL DCLEREF
NC §AB22¢ DCLKREF © SDRAM17 F2E—x
38338885335 *The unused SDRAM
NG e~~~ 1 slave address = -
, T d T 1101001b clocks may be disabled
wnnnnnannnnannnnnnn .
288008808 8008808800 cuez 1T using the SMBus
N " ] T 20pF interface.
NOTE NS7* DEFAULT NO STUFF. EEEREEREER E«cucfz\;;wﬁ
dadagy gy
PLACE SITE WITHIN 0.5" OF 4432X_01 -
gé‘mééﬁétt Sr,\gséshj\?usTUB **Locate R280 close to CKBF and
= SMBCLK 3,9,10,13,28,33
CAPACITOR PAD. = R281 close to 443ZX. 8SMBDATA 3,9,10,13,28,33

**Locate "T" and cap close to ZX.

** Please make DCLKREF trace length equal to 2.5" more
than the DCLK outputs to the DIMMs. DCLK outputs to
the DIMMs should all be the same recommended length.

INTEL CORPORATION

PLATFORM COMPONENTS DIVISION
1900 PRAIRIE CITY RD. FM5-62
FOLSOM, CA 95630
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o=

9949999949999 Jddd
12,16,17 AD[31:0] % 19-2 EEEERREEEEEEEREEE /_OGAD[M;(J] 15
AD K6 ABS AD
D e LU 0066000055605000668 Gooa, GADO Y AD
A K4 AD1 >>>>>>>>>>>>>>>>> << GAD1 AD3 A
D ren LD c'a'da GAD2 402 D
85688
o re B8 =] GAD3 |FAD2 A
AD 11 AD4 GAD4 AC3 AD
AD ] ADS5 GADS ACT AD
Al H2 AD§ GADG AR4 A
AD H1 ADT GADT AB1 AD
Al 15 AD8 GAD8 AAS A
AD W3 AD9 GAD9 AA3 AD
AD Hs AD10 GAD10 AAL AD
o 23] ap11 GAD11 [HAR4 A
AD G1 AD12 GAD12 AAT AD
o 514013 GAD13 o4 A
AD d AD14 GAD14 va AD
AD D1 AD15 GAD15 W1 AD
o D1 ap1s 824437ZX cAp1s R A
AD Y AD17 GAD17 m AD
o D21 Ap1s 492 BGA GAD18 L A
AD AD19 GAD19
A2 V1 AD
AD c3 AD20 GAD20 s AD
o v GAD21 L4 A
AD D4 AD22 GAD22 u1 AD
o D41 ap23 GAD23 L A
AD v AD24 GAD24 T4 AD
AD Y AD25 R} GAD25 1o AD
AD26 o GAD26
Al B4 pEd 11 A
AD BS AD27 = GAD27 U6 AD
o 831 ap2s = GAD28 |18 A
AD T AD29 — GAD29 R AD
AD3L ce ] AD30 m GAD30 [—27 AD
12,16,17 CIBE#[3:0] AD31 2 w GAD31 GC/BE#[3:0] 15
gt afone |2 e — -
CIBE# 7 CI/BE1# m L GC/BE1# Vi CBE
CIBE# Ca CIBE2# o GC/BE2# U2 CBE
CIBE3# I-'I_J GCIBE3#
12,16,17,28 FRAME# FRAME# Z | orrames R GFRAME# 15,28
12,16,17,28 DEVSEL# DEVSEL# o | GDEVSEL# GDEVSEL# 15,28
12,16,17,28 IRDY# IRDY# 10} GIRDY# [R22 GIRDY# 15,28
12,16,17,28 TRDY# TRDY# g GTRDY# U4 GTRDY# 15,28
12,16,17,28 STOP# STOP# GsTop# |4 GSTOP# 15,28
12,1617 PAR PAR GPAR P2 GPAR 15,28
12,16,17,28 SERR# SERR#
6,17,28 PLOCK# pLoCK# _/ GReQy [ GREQ# 15,28
GGNT# § GGNT# 15,28
12,28 PHLD# Bidprotos ) R240
12,28 PHLDA# E PHLDA# GCLKOUT R241 GCLKOUT 15
101728 PREQHE) <AEne - GCLKIN g A 22 ** Note** Please make the
n ) . N o s GCLKIN trace length 3.3"
SRE PREQO#/IOREQ# | 3> PIPE# < PIPE# 15,28
PREQH —c1 ] ooy > i ra A more than the GCLKOUT
PREQ#3 _ Dg gggggj @ o A recommended trace length.
D10 = N2 A
28 M2 <} ™2 5 SBAS 55 A Stub to tee should be 1"
e L SBA4 A
16,17,28 PGNT#[3:0] = SBAs B4 MAX.
PGNT#0 E7 Pl p3 A
PGNT#1 07 PGNTO#/I0GNT# SBA6 R1 A
PGNT#2__F10 PGNT1# = SBA7
PoNTA3 —pg ] PONT2# ® m SBA[7:0] 15
PGNT3# — RBF# RBF# 15,28
NC
1326 PWROK  [> AE3 7X-PwiROK S0 4 I8 vees
) CLKRUN# ST1 11 ST2
13 VREFSV B Srervces ) T2
5 BXPCLK PCLKIN ACo ST2:0] 15 R174
GADSTB-A JFAC ADSTB-A 15,28 3507 s
GADSTB-8 f— = ADSTB-B 15,28 1% Itis
R255 58578 SBSTB 15,28 recommended that
100 Nerrery [ ’ the tolerance on
pnpnn s ansns s nsns sy these resistors be
N N N N A N A R176 1o, ¢
>S>>S>>S>>S>>>>>>>>>>>>>>>>>>>> o c157 100 1% in order to meet
= BEEE ER Place as close to 0.001uF 1% the margins of this
- L EEEEEEEEEEEEEEEEEEEEEEEEEEE 443ZX as possible. g
reference voltage.

INTEL CORPORATION
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9,10 MD[63:0] Oﬂ

osH]

AF14
AE26

/—OHD#[M:O] 3,27

4
U19-3 5
AF4 coooo B22 HD#0
AE L Do 22229 HDo# |22 i
AEL L 11D 1 S55535 HD1# |22 i
MD2 HD2# .
2084 1b3 HD3# [FAZZ ot
AES w4 HD4# |21 M
ABT 4 D5 HDs# [FE21 IS
ACT L wiDs HDs# [FAZL D
AL WD7 HD7# 20 i
A28 1 wbs HDg# 2L i
5 A3 MDo HDo# |E20 HDFTo
5 ALt w10 HD10# A2 HDEIT
5 AR D11 Hp11# EL HDETZ
5 A2104 112 HD12# 2L HDETS
D1 e MD13 HD13# [E1E HDELT
D15 At MD14 HD14# |20 HDETE
D16 vzu § o7 HD1er |28 HD#16
DI7 __ v25 C19 HD#17
MD17 HD17#
D18 HD#18
Die ] MD18 HD1g# L HDETS VIT
020 —woa | D19 82443ZX HD19% g HD#20
g W25 4 21 Hp21# JE1E :g %
MD22 HD22# .
D u24 E17 D#23 R170
MD23 HD23# .
D24 u23 D17 D#24 75
: MD24 HD24# 3 v
D25 122 B17 D#25 1%
D3 a2 MD25 HD25# L HDiae
D27 T26 | MD26 D264 1755 HD#27 " GTLREF1
D3 e MD27 HD27# AL HDias
559 MD28 HD28# HDE2s
R25 1 Mb2g = HD29# JBLE
D30 P23 11030 m HD30# 218 HD#30 R171
D N25 = Al6 HD#31 150 C155
5 MD31 o | HD3L# HDE7 1% 0 O0LuE
ACS 1 p32 o HD32# L2
D AES ps) 2 Al5 HD#33
D3 aba] MD33 o @ | HD33: AL HDEaT
D35 ace | MD32 o < | HD34ERie HD#35 = =
D3 aci] MD3s 9 | HD3s R HDise
D3 MD36 < | HD36# HDEs VIT
AD7 3 C1a
D3 oo MD37 > o | Hp37x Ll iEE
MD38 HD38#
D39 = HD#39
Diraci MD3g @ o | HD3ox R HDEIs
. MD40 O | Hpaox mb Bk
D AES [72) T D12 D#41 R172
7 AEB Y D41 HD41# D12 HDaz 5
MD42 HD42# 3 v
D4 AF9 B14 D#43 1%
Di s MD43 HDags B4 HDFaT
D45 _apiq | VP44 HD4d# ;= Fs HD#45 . GTLREF2
Disactdo MD45 HD4s# FELE HDEde
Da7 oot MD46 HDag# 2L HDEdT
MD47 HD4T# .
D4 Y23 B11 D#48 R173
7 Y2314 1D4s HDag# 1L HDEdS %54 c1s6
D woo | MP49 HD4%% [0 HD#50 1% 0.001uF
5 4224 Mbso Hpso# L HbFer
MD51 HD51# .
g V234 MD52 HDs2# - g g == ==
Do aa MD53 HDs3# 1L HDrer - -
D35 22 MD54 HD54# A1 HDieE
Do 22 M55 HDs5# A2 Hbiee
Da7 284 MDs6 HDs6# AL Hbies
5 24 Mps7 Hps7# £ HDies
5 L2534 Mbss HDsg# B2 Hbies
5 42114 Mbsg HDs9# FELL HbFes
MD60 HDBO# .
D R26 1 \ip61 HD61# B8 Dib1
D P24 3 \1p62 HD62# A8 HDi#62
D P25 B9 HD#63
MD63 \_HD63# GTLREF?
AE11 | NC GTLREF1
AALQ |
NC
AAZ3 I\ ¢ w23 TNTEL CORPORATION
AAZ6 ¢ GTLREFA
AR\ ¢ GTLREFB FELE PLATFORM COMPONENTS DIVISION
ADIZ ¢ VTTA :Efb—OVTT 1900 PRAIRIE CITY RD. FM5-62
AAZ5 ¢ VTTB FOLSOM, CA 95630
LLLLLLLLLLLL22222 itle
N 82443ZX MD/HD BUS
443zx_01 b Size Document Number
_,__L Custo Intel(R) 440ZX AGPset
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c [

8,10 MD[63:0]

6,10 MAA[13:0]

6,10 DQMA[7:0]

DIMM SOCKET 0

veces vces
o Q

o=\

—

EEEEEEED PEEREEEE!
49999999 ERRERNEE
) pQy 88LYVLYVLO ©UOVLOVO porg (55 D
D 83030888309 838838838 S5 D
5 Hoor 282822888 £2222282 oqu7 |2
D. 5092 Q18 =5
DQ3 DQ19
D 75 60 D
Q4 DQ20
D 5 65 D
5 1005 pQ21 B2 5
D 10 | DQ6 DQ22 [~
DQ7 DQ23
D D24
5 1 008 DQ24 82 Dae
p) 147 09? D25 77 D26
L4 bo1o DQ26 [ o
L po11 0Q27 2
) 17 | Q12 DQ28 T2 5
) 19 | DO13 DQ2¢ I3 5
D15 o | DQ14 DQ30 5
DQ15 DQ31
pa 861 pQaz pous |18 >
87 | 0955 140
D34 Q DQ49 5
88 141
Q34 DQ50
D35 891 pos3s DQ51 |42 o
6 91| 29 Q51 M4y
DQ36 DQ52
37 9 149
Q37 DQ53
D38 9 150 D
D39 94 | DQ38 DOS4 17 ey D55
Q39 DQ55
951 pQao DQs56 [3d %
a7 | D 154
Q41 DQ57
D 96 | o 155 D
Q42 DQ58
D 99 156 D
Q43 DQ59
D 100°| D94% D95 [Tsa D
101 29 Q50 Teq
10 pgas D61 (132
5 1081 poas D62 (180 5
Q47 DQ63
ﬁﬁ Ti A0 Ne B4
AL N 35X
2: ué A2 NC 45-4%
A3 NC
AA 62
AA 18 ﬁg ne CKE[1:0] 6
AA 5
A 38148 REGE 41X ¢\ ro
i A7 CKEO CKEL
7
A8 CKEL
AA 12148
ﬁﬁ g T 81 A10 (AP) cBo F—x
ALl cB1 F2—x
e |
1281 12 CcB2 (32—
A13 cB3 X
cpa (5
7—%7%—% DQMBO CB5 )
OMiA 23 bQs1 cBe 8
DOMA 421 bouie2 c7 X
DoMAs 1L DQMB3
DQMBA4
DOMAS 113 1 g5 sao -G8
QMA 130 | pouiss Sal (168 Slave address = 1010000b
QMAT 131 { poup7 sa2 8 SMBDATA 3,6,10,13,28,33
waal | won Lz SMBCLK  3,6,10,13,28
MAALZ 9 83
BAL scL [<:’CSJ\#[1 0 6
30 CSA .
24 ne 150 P ce Ccs_B#[1:0] 6
o S g
[T /wlég Z WE_A# 6,10
*—501 e jcas PLLL SCAS_A# 6,10
x4 ne /Ras P13 SRAS_A# 6.10
R o DCLl
»—801 ¢ CKO 1758 c
Rt il K1 CLK1D
202y ck2
<108 |y DONDONAONNNNNDNDND DN CK3 |63 DCLK11
300383883838835389
R L1 222222222222222222
ekl DCLK[11:0] 6,10
EENERREEREERE]
49999999999 94995499
i
DIMM REF
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8,9 MD[63:0]

69 MAA[13:0]

6,9 DQMA[T:0]

DIMM SOCKET 1

[

vees vees
(o o
N
a4 e
4dd-4499 R e e
49995993 299995499
) pQo ©88QVVVVO ©UOVOOVO porg (55 D
D 000000000 00000000 o6 D
) S]pQl >33335533 >>>>>>>> pQ17 3 5
2 4 0q2 0Q18 [5Z
5 oo DQ19 38
5 I 004 0Q20 -8 5
5 005 D21 (88 5
5 12 006 pQ22 £ 5
DQ7 DQ23
D 1 008 DQ24 82 D24
5 12 bgg 0Q25 [0 Dot
D 15| DQ10 Q26 L3 B37
15 po11 bQ27 12
15 po12 DQ28 [Lf
) 19 | DO13 DQ2¢ I3 5
bic 20014 DQ30 5
DQ15 DQ3L
gg gg DQ32 DQ4s ﬁg
Bt £ bg33 DQ4g (140 5
D3t B8 pgas Doso (141 5
D36 a1 |DO% DOs! My D
H 21 bg3s DQs2 (144
i 21 bg37 Dgs3 (142
B35 21 0g3s Dgs4 (130 5
Q39 DQ55
D 210040 DQs6 Dss
2 Qa1 DQs7 (134
5 281 0g42 Dss (138 5
5 2 boa3 Dsg (138 5
D. 101 D944 DQ60 I75g D
10 pgas Dge1 (132
104 D946 DQ62 1767
o=\ DQ4T DQ63
An A0 NC i34
AA vml NC HHEEX
on T A2 NC M8
A3 NC (R84
ﬁﬁ g A4 NC 82—
A M8 as CKE[3:2] 6
I e As REGE FHIx 0y
AA 7| AT CKEO CKE3
i A8 CKEL
AALD 23] A9
A10 (AP) cBo (2
MAAIS 123 | h1? oy =
1260 612 cB2 22X
1
A13 cB3 X
DOMA s cBa L
DOMA £ bomeo cBs (28 vees
OMiA 23 pQws1 cBe FEEx
]Q A 47 ggmg cer Slave address = 1010001b
]8 2 }} DQMB4 165 R sA0 R42
DOMA 130 | DQMBS SAD g
A 130 pomss sa1 (18 27K
DQMB7 sA2 SMBDATA 3,6,9,13,28,33
wAALL g o SMBCLK 3,6,9,13,28,33
VART2 2 8A0 soa B2
BAL scL cs_A#[3:2] 6
24y 150 P —E2 A cs_B#[3:2] 6
25 Ne /51
3L \c js2 LS B
x4 ¢ /53 D122 Lo 8
%481 \¢ Iweo PAL- WE_A# 6,9
%501 ne IcAS Pre SCAS_A# 6,9
>l e IRAS SRAS_A# 6.9
“ao | N 1 DCLK4
fomrva IS CKO o8 DCLKS
Rarrmily ckz (12 g g
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cis R61 R62
RP2 PRSNT#12 [ PU1_ACK64# AD26 R_AD26
SDONEP1 1 8 10
SDONEP2 7 7 0.1uF R63 27K 100
SBOPL 5 PUL REQG4#
SBOP2 4 5 c16 R64
PRSNT#21 H 27K R65 AD27 R_AD27
PU2_ACK64#
56K 0.1 uF 100
R66 27K
c17 PU2_REQ64#
PRSNT#22 } }
2.7K
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PCI CONNECTORS

vees vees
(<] o
vces A N D 4 vees
o [}
-12v vee -12v vee
12y +12v
vee vee
36 137
B1 AL B1 AL PTRST#
-12v TRST# P {__>PTRST# 16 12V TRST# P
16 PTCK > PTCK B2 {rck +12v A2 ETCK B2 {rck +1ov A2
83 A3 83 A3 PTMS
Ba GND T™S AL PTMS 16 Ba GND T™MS AL BTDI
x—Bii 100 ToI At PTDI 16 B0 o) AL
+5V +5V +5V +5V
B+ .5y INTA# DAS PIRQ#C 13,16,28 PIRQ#A B+ 45y INTA# DAS 5158:3
13,16,28 PIRQﬁDé BIg inTe# INTC# DA PIRQ#A 13,15,16,28 SiRars BIq) inTe INTC# PAZ
13,15,16,28 PIRQ#B PRSNTA3L god INTD# MY PRSNT#41 god INTD# A wY
222 PRSNT1# Rsv A% 222 PRSNT1# RSV A%
v +5V v +5v
PRSNT#32 Si;o PRSNT2# RSV ‘Xﬁié ERSNT#42 S};O PRSNT2# RSV Hﬁg
BLa | 580 Gsy [aLs oBla | 380 G5y [aLs oCiRsTH
B8 6o RESET# PALS < IPCIRST# 6,12,15,16 B2 fano RESET# DALY
5 PCLKS [ > B8 cix ssv ALl 5 PCLK4 > BLS ¢k +5v [-ALS
A GND GNT# Py <___JPGNT#2 7,28 A GND GNT# Dl <___JPGNT#3 7,28
7,28 PREQ#_} 189 REQ# GNp [AL8 7,28 PREQ#3 <} 189 REQ# GN
BL9 1 5y PME# PALD PCLPMES BL9 1 5y PME# PALS PCLEMEE ™ pci_pME# 13,16,28
AD31 B20 | 100, iotagy Pazg AD30 AD3L B20 | 107 s Pazo AD30 - 16,
AD29 B21 | 703 D(39) [Caz1 AD29 821 4063%) 4 ezt
B2z | A0(2%) o Az AD28 B2z | A0(2%) ¥ [azz AD28
AD27 823 N[; AD(ze> A23 AD26 AD27 823 N[; AD(ZS) A23 AD26
e iy P Tl i P
825 |5 3v) AD(24) |FAZS AD24 825 |5 3v) AD(24) [-A23 AD24
CIBE#3 :%20 CIBE#3) IDSEL 2%2 R_AD29 CIBE#3 :%20 CIBE#3) IDSEL :g? R _AD31
AD23 B26 | A0(2%) eadwen AD22 AD23 B26 | A02%) oo a2 AD22
ADZL 820 | SN AD(22) iz AD20 AD2L £29| 80 AD(22) az0 AD20
AR1S 230 | 30(%5) iy a0 ADI9 230 | 40(%5) i [az0
23] 2047 AD(18) (A3l ab1s B3 | 2007 Ao(1) |43 AD18
AD17 832 8 [az2 AD16 AD17 832 8 [z AD16
s sots P22 s o) P
B34 #@2) N A34 B3s] C/BEX(2) N A34 FRAME#
B34 6o FRAME? PAZE S>FRAME# 7,12,16,28 ROYE 8341 np FRANE PA3L
7121628 IRDY# [ > B35 iRy s GND [-A% 8359 1RDY# GNp [A%S TRDYE
836133y TRDY PAZE S>TROY# 7,12,16,28 DEVSELE 83633y TRDY# PALE
7.12,16,28 DEVSEL# > 8319 pevseLs Gnp A3 8319 pevseL GND [ sTop#
ND STOP# P S>STOP# 7,12,16,28 ND STOP# P
7.16,28 PLOCK# B399 | ock# +3.3v [A3S PLOCKS B399 | ock# +3.3v 432
16,28 PERR# B404 peRpy SDONE 240 SDONEP3 PERR# B40 pERRs SDONE 240 SDONEP4
B4l .33y sBo# PALL SBOP3 841 [0 o0 AL SBOP4
72,1628 SERR# > B429 sERp# GND [A42 SERR# B424f SERR# GND [A42
B43 1 33y PAR [-A43 >PAR 7,12,16 B43 153y PAR [A43 PAR
CIBE#1 B4 pEs(1 Ad4 AD15 ! CIBE#1 B44 " Ad4 AD15
#(1) AD(15) CIBE#(1) AD(15)
B45 1 \p(14) +3.3v [A45 B45 1 \p(14) +3.3v |A45
AD14 [ B46 ND AD(13) A46 AD13 AD14 [ B46 ND AD(13) A46 AD13
AD12 841 | 30 Ab(1y) [441 ADI1 AD12 841 | 300 AD(11) [241 ADIL
AD10 pag | 01 o [aag AD10 B48 | 4 (10) GND (Al
849 A49 ADS 849 Adg AD9
GND D(09) GND AD(09)
KEY KEY
AD8 852 bas2 CIBE#0 ADS 852 4o bAS2 CIBE#0
ADT 853 232?; CIBEXO) Phss ADT 853 232?; CIBEXO) Pass
854 |53y AD(06) [A34 ADG B54 |33y AD(06) [-A34 ADS
ADS B35 1 AD(5: AD(04) |A35 AD4 ADS B35 1 AD(5: AD(04) |35 AD4
AD3 BS56 AD(3; 00 Ia AD3 858 AD(S; e [
B57 | onp AD(07) |45 AD2 B57 | onp no(0) |85 AD2
ADL B5g | ) A58 ADQ AD1 B58 A5 ADQ
(1) AD(00) AD(1) AD(00)
B59 | o) (%0 [ase B59 | o) % [ase
PU3 REQG4# T DY REQeas pAGY Pu3_ACK64# PU4 REQG4# YT DA REQeds PABD Pua_Ackeas
B61] "5 02y Pasl B61] "5 ey DasL
B62 | 1o oy [a62 B62 | 1o oy [a62
PCI_CONN PCI_CONN
712,16 CIBE#[3:0] L L L /
712,16 AD[31:0] L L L /
c1s
PRSNT#31 Il
I vee
0.1uF Q
vee
Q c19 R67
PRSNT#32 Il PU3_ACK6A# R68
RP3 ki AD29 R_AD29
SDONEP3 1 0.1uF R69  2.7K
SDONEP4 2 7 PU3 REQG4# 100
SBOP3 5 c20
SBOP4 4 5 PRSNT#41 I 27 R70 R71
I PU4_ACK64# AD31 R_AD31
0.1 uF
56K R72 27K 100
c21 PU4_REQ64#
PRSNT#42 Il
1 27K TNTEL CORPORATION
0.1uF
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ISA SLOTS

vee
R73
1K
vee
R74
1K
vee
[}
12
Bl onp I0CHK# < >I0CHK# 12,29
5y 26 BRSTDRV > :3 BRSTDRV sD7 <__>SD7 12,1429
vee SD6 < >SD6 12,14,29
1oy T 13,1429 IRQY > B4 Iroo sD5 < >SD5 12,14,29
-5V SD4 < >SD4 12,14,29
oy 13,14,29 DRQ2 > ga DREQ2 sp3 < >SD3 12,1429
-12V SD2 < >SD2 12,14,29
12,29 ZEROWS# > B8 | 7ERows# sp1 < >SD1 12,14,29
B9 1oy s < >SD0 12.14,29
B10 Gnp I0CHRDY < >I0CHRDY 12,14,29

12 SMEMW# BIL{ SpEmw# AEN < >AEN 12,

12 SMEMR# B12 | sMEMR# SA19 < >SA19 12,29
12,14,29,33 10W# B13 1 ows SA18 < >SA18 12,29
12,14,29,33 |OR# B14 1 |or# SAL7 < >SAL7 12,21,29

13,14 DACK#3 B15 | packas SA16 < >SA16 12,2129
13,14,29 DRQ3 B16 1 pREQ3# SA15 < >SA15 12,14,21,29
13,14 DACK#1 BIT { pacKi# SA14 < >SA14 12,14,21,29
13,14,29 DRQ1 B18 | bREQL SA13 SA13 12,14,21,29
12,29 REFRESH# BL9 | pEFRESH# SAL2 < SSAL2 12,14,21,29
12,33 SYSCLK B20 | gyscik SA11 < SSALL 12,14.21,20
13.14,29 IRQ7 B21 1 rq7 SAL0 < SSAL0 12,14.21,29
13114129 IRQ6 B22_{1r06 SA9 SA9 12,14,21,29
13,1429 IRQ5 B23 1 |RQs SAB SAB 12,14,21,29
13,1429 IRQ4 B24 1 o SA7 < >SA7 12,14,21,29
13,1429 IRQ3 825 1 p03 SA6 < >SA6 12,14,21,29
13,14 DACK#2 B26 1 packo# SAS < SSA5 12.14,21,29
13,14 TC B TC SA4 < >SA4 12,14,21,29
12 BALE B28 | pp g SA3 SA3 12,14,21,29
B29 fycc sA2 < SSA2 12114,21,29,33
5 0SC1 > B30 1 ns¢ SA1 < >SA1 12,14,21,29,33
B3l oNp SAO < SSA0 12,14,21,29,33
12,29 MEMCS16# DL \emcsi6# SBHE# SBHE# 12
1132'124929IO|CRS$63 33 10CS16% LA23 LA23 12,29
,14, 1 IRQ10 LA22 LA22 12,29
13,14,29 IRQ1L R4 \Rgn LA21 LA21 12,29
13,14,29 IRQ12 DS | RQ12 LA20 LA20 12,29
13,14,19,29 IRQ15 D6 1 pa15 LAL9 LA19 12,29
13,14,19,29 IRQ14 i LAl8 LA18 12,29
13,14 DACK#0 D8 | pacKo# LA17 LA17 12,29
13,14,29 DRQO D9 | phrEqo MEMR# MEMR# 12,21,29

13 DACK#5 D10 1 pacKs# MEMW# MEMW# 12,21,29

13,29 DRQS5 D11 { pREQs SD8 SD8 12,29

13 DACK#6 D12 | pacKes SD9 SD9 12,29

13,29 DRQ6 D13 { prEQs SD10 SD10 12,29

13 DACK#7 D14 1 5 acKT# SD11 SD11 12,29

13,29 DRQ7 D15 { pREQ7 SD12 SD12 12,29

D161y ce sD13 SD13 12,29
29 RMASTER# D17 | \iASTER% sD14 sSD14 12,29
D18 | GND SD15 SD15 12,29
CON_ISAL6C
o | ISA 0
47pF

c23
47pF

vee
e}
13
Bl 1 I0CHK#
GND IOCHK#
BRSTORY B2 gRsTORV so7 A D7
5V IRQY 4] vee sD6 42
¢ 2| 7 P C—
%V DRQ2 ga DREQ2 sD3 Ag g
-12v SD2
+1(2?V ZEROWS# gg ZEROWS# SD1L Ag
B8 1y SDO TOCHRDY
SMEMW# B1L GND IOCHRDY 11 AEN
SMEMRE g1y | SMEMWH AEN 71 AL
OW# Bi3 SMEMR# SA19 AL AL
OR# B1a | 'OW# SA18 14 ALT
DACK#3 B1S |OR# SA17 15 A
DRQ B16 DACK3# SA16 16 A
DACKAL m17 | DREQ3?# SALS M7 sA
RO BiB DACK1# SAl4 AL A
EFRESH# B1g | DREQL SAL3 719 SA
YSCLK B20 REFRESH# SA12 n A
RQ7 B2L SYSCLK SA1l 1 A
RO o IRQ7 SALO A
0 B23 IRQ6 SA9 A A
0 B24 IRQ5 SA8 4 A
RQ 5o ] IRQ4 SAT 5 A
DACK#2 826 | IRQ3 SAG 96 SA
TC 7 | DACK2# o Caor—sa
’fjj — BALE B8 BALE sy A28 A
NS5 T osci 30| VSC SAZ 430 SA
oD B30 osc sa1 A3 —22
‘ ‘ GND SAO
- OEC CGS;E” gl MEMCS16# SBHE# gl S‘EjE“
L ] 5 B2 jocsi6# LAz G2 A
_— 01 D4 IRQ10 LA22 [ "y
'Q’ | D5 IRQ11 LA21 c5 LA20
X 0 D6 IRQ12 LA20 Co A
NOTE : DEFAULT NO STUFF. [roiz D3] IRQ15 Lato 2 A
DACKZ0 Da IRQ14 LA18 ca A
THIS CAP USED DRO Do ] DACKO# LAL7 [0 EMR#
TO FILTER NOISE DACK#S p1g | DREQD MEMR? [c10 EMW#
DRO D11 DACK5# MEMW# c11
ON TC SIGNAL. DACKF6 D17 | DREQS SD8 =7 b)
DRQ D13 DACK6# SD9 c13 D
DACKET p1s | DREQS SD10 P iy
DRO D15 DACKT7# SD11 C15
D16 DREQ7 SD12 C16
RMASTER# D17 ] VC¢ SD13 7y D
Dig MASTER# SD14 cig D
GND SD15
CON_ISA16C

ISA'1
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IDE CONNECTORS

12 SDD[15:0]
N N
12 PDD[15:0
[15:0] 7 \
14 15
R75 —— R76 R
R_BRSTDRV1 R_BRSTDRV#2
26 BRSTDRV# [ > ¢ = 1 [oel2 BRSTDRV# ’ X 1 [eTal2
DD7#1 Yy DD8#1 DD7#2 3 [olelt DD8#2
RP4 DD6#1 Yy D91 RPS RP6 DD6#2 5 [gTels DD9#2 RP7
D71 16 [l 1 16 D b7 3 16 halbdl 1 16 D
D 2 15 DD5#1 o DD10#1 2 15 D 2 15 DD5#2 lele DD10#2 2 15
D 14 | |l 1 14 D 14 [ |l il 1 14
D 4 1 DD4#1 o DD11#1 4 1 D 4 1 DD4#2 9 (o el i0 DD11#2 4 1
) 5 12 el 5 12 D 5 12 bl 5 12
) 3 11 |_DD3#1 o pp12#1 | 6 11 ) 3 11 |_DD3#2 11 (o leli2 DD12#2 I 6 11
D 7 10 el 7 10 D 7 10 7 10
D 8 9 DD2#1 o DD13#1 g 9 D 8 9 DD2#2 13 [glel 14 DD13#2 g 9
vee Ve
33 R270 DD1#1 DD14#1 33 33 DD1#2 15 (@l 16 DD14#2 33
10K DDO#1 DD15#1 R271: DDO#2 17 (o @l 18 DD15#2
R77 R78 10K
1K 1K —t
19 o
R79 = R8O = [l
12 POREQ <} R_PDDREQ# 12 SDREQ <} R_SDDREQ# 21 o (@22
33 R81 33 R82 —
12 PDIOWH [ > R_PDIOW# 12 splows  [> R_SDIOW# 23 |g|@]-24
R83 33 R84 33 ——
12 PDIOR# > R PDIOR# 12 SDIOR# > R_SDIOR# 25 e (@28
12 ProRoy 33 R259 f— R85 12 SoRDY 33 R260 o7 o1 28 sec o1 R86
47 470 . .7 470
RPY ol 30 = RPY
12 PDDACKE [ 1 8 RPDACK# | Al 12 SDDACKE [ 1 8 RSDACK# |
2 7 2 7
PDAL NNV X R_PDAL Al R87 SDAL 3 TV Ts < R_SDAL 288
PDAQ A 5 RPDAD_ | | ol PDA2 SDA0 4 5 R_SDAO_ [ | SDA2
3 3y py Y R_PDA2 33 33 R SDA2 33
R89 R90 PCS3# 12 R91 R92
12 posts [ R_PCS1# 1 R_PCS3# Bsesh > R_SCSi# R_SCS3# < Jscsst 12
33 —— 33 33 —— 33
26 IDEACTP# < | 9 o |@l40 26 IDEACTS# <} 9 o |04
12 PDA2:0] [ 12 SDA20] >
R261 FDREI%%RNVN R262 SECONDARY
13141829 1RQ14 <} 3 wisss Rels < b IDE CONN
47 47
5.6K 5.6K
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USB CONNECTORS

UGNDO

CU L2

BLM31A700S

\—4

UGND1

3 LS
BLM31A700S

\—4

F1
vee o o™\ o USB PWRO
1.5-2.0A RO95
470K
13 oc#o <& o
—]— R96 Ji6
c24 560K BLM31A700S
0.001uF u
[y A I USBVO 1 vee
/ 5
s | USBDO- 2| oata.
- — +
B 68 uF (?216': US300 3 pATA+ .
du
TANTALUM
( ) T USBGO 4 onp
. BLM31A700S L USB_CON_0.0
vee o USB_PWRL ol LAL//7 2 o 470 pF LBS|_M31A7oos
RO7
1.5-2.0A 4
470K c29 )
€30 - = e
1315 oc#l < 68 uF 0.1 uF =
vecs (TANTALUM) RS
= USBV1 1 ee .
USBD1- 2| oata.
R263 USBD1+ 2 paras
330K USBG1 .
’ 41 GND
>
13,15 AGP_OCH#
13 UsBPO- [ > R2% - USB_CON_0.0
2 R203 470 pF L6
13 USBPO+ BLM31A700S
> A
y
=
R202 =
13 USBP1- > =
2T Rao1
13 UsBPL+ [ > A .
**NOTE: c161 | c160 | c1se | ciss R105 { R106 { R107 { R108
PLACE R201-204 AND — — — —— 15K 15K 15K 15K
C158-161 AS CLOSE sror | 470 | 708 | a7oF R USBD1+ <_>USBAGP+ 15
AS POSSIBLE TO THE PR AR [APT | 4rp
PlIX4. = = = =
B R_USBD1-

<_>USBAGP- 15

NOTE:

USE PIIX4
APPLICATION NOTE
FOR LAYOUT
GUIDELINES
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1 2 3 4 v 5 6 7 8
MODE JP8
NORMAL 12
usA
| RECOVERY|  ,,
1 B SAL7
| L.
74HCT14 2 J SAL7
SAL7
FLASH SOCKET
12,14,18,29,33  SA[19:0] > \ s XD[7:0] 14,33
A A a7
o A6
: o
A
MODE__ |ipg |3p1g A Hu
A
Prog Boot Blockl1.2 [ 2.3 o - ALl b0 128 X
+12v A 6 XD
of’:mﬁma) 1-2 |1-2 Al 8 A9 DQ1 7 XD:
A 74| A8 D02 Mg XD
PnP 2-3 |12 a rn iy oos X
Write Protect |23 |2-3 A 164 Dgg m X2
A4 b
pg A TR 0oy |28 XD
A2
A 20 +12v
o—3 AL Ne
3,26 PWRGOOD [ >———3 o A 211 %0 NC 22—
NC L
12,18,29 MEMW# 23 WE# NC B P10
12.18,29 MEMR# ; o OE#
22 1 . FL VPP
{_F2mpPU o gg; VPP FLIMPU
E28F002BC-T
TSOP SOCKET
36

13 BlOSCs#

—

— C37

0.01 uF

0.01 uF
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14 PDR[7:0]

14 AFD#R
14 STB#R
14 INIT#R

14 SLIN#R

14 ACK#

=

—

c38
180pF
c39 L
L 180pF I
40 =
180pF I
vee =
ca1 L
L 180pF I
D4
P INa148 ca2 =
180pF I
= PARALLEL
PARSVOLTS
L HEADER
RP10 c43
- - 5 4 L 180pF I 118
3 STB# 1
c44 = AFDZ 4
8 1 180pF I PDO
ERRZ 15
ooR0 RP11 1K = - PDL
o WNmE e [ o
L PD2 4
SLINE T
c45 D3 3
L 180pF I 18
33 PD4 3
RP12 46 = 19
5 4 180pF I PD5
6 Q
PD6 8
PDR3 Fl 1 ‘ 1
PD7 9
RP13 1K L ‘
PDR2 c47 ACK# 10
180pF I
PDRL BUSY 1
ca8 = ‘ 4
180pF I PE 1
33 5
= ‘ sLet 1 o)
AEL L CONNECTOR DB25
o AN cas
SHE T
50 =
RP15 1K 180pF
PDRY
PDR6
PDRS
PDR4 L
33 Ccs1
RP16 180pF I
5 4
3 cs2 =
180pF
8 1
1K
cs3 L
180pF I
RP17
1 8
: 1
n 5 Cs4
180pF I
1K
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+12V vce
U10 P_DCDO |
vee+ vee RXDC 2
P_DCDO 2 P_TXDO
RA RY RLSDO# 14 3
P_RXDO 3 P_DTRO
0 0 . 4: | COM O
P_TXDO 5] DY DA DTRO# 14 P RTSO 6 HEADER 4
FeTS0 DY DA X0 14 TS0 7
P RTS0 2| RA RY CTS0# 14 P RIO 8
P RIO DY DA RTo7 RTS0# 14 9
91 RA RY RIOH 14 TEADER
vee GND i 1
GD7523250P
-12v )
3
+12V vce
0
Uil SP_DCD1 L
SP_RXDL
SP_DCD1 vee+ vee SP_TXDL 2
SR> RA RY RLSD1# 14 3P OTRI 3
SPRXDL 3|
SPDSR A RY boRis 14 Js
SEDIR S py DA DTR1# 14 SE_DSRL 6 COM 1
SP_TXD & SP_RTSL
DY DA XL 14 7
SEels I ra RY cTs1# 14 o + |HEADER
F R DY DA RTTF RTS1# 14 = ’ 9
e e 1Y RY RIL# 14 TEADER 9
vee GND . 1
GD7523250P c63 Co4 =
100pF 100pF
= C66
-12v = 100pF
— cé7 — c68 =
100pF 100pF
= C69 = 70
100pF 100pF
vee = =
]
RP18
s~ FLOPPY
: 2 INTERFACE
HEADER
1K
R112
10K —_— > P21 13 ** Connected to GPI21 of the
21 P1IX4 for BIOS detection of a
14 DSKCHG# Q 34 33 i
oK, Ju B floppy drive.
14 RDATA# qJ 30 29 p—
14 WPT# qJ 28 271 p———
14 TRKO# Q26 25 p—4
14 WGATE# Q24 23p—¢
14 WDATA# Q2 21—t
14 STEP# g 20 19 P—¢
14 DIR# J 18 17 P—¢
14 MOTEB# qJ 16 15 p————
14 DRVSA# qJ 14 13—
14 DRVSB# Q12 11 p—e
1‘;4 M[%LEE*;’; g 10 9 3_3—- INTEL CORPORATION
8 7 1
14 DRATEO 5094 Q6 5 P—x= PLATFORM COMPONENTS DIVISION
TP2§ O—l—— " ——Qy 3p—— 1900 PRAIRIE CITY RD. FM5-62
14 REDWCH > q 2 1 p———0 FOLSOM, CA 95630
Title
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I I 3 I 4 v 5 | 6 | 7 I f)
vee
e)
STUFFING ‘ ‘
OPTION
F3 F4
1.25A 1.35A
‘ | KB5V
] .
L7
BLM31A700S
L8
122
> /7 KBDAT FB#
14 KBDAT# 4 — .
BLM31A700S P2¢ KESIGND 2
B5V FB i
Lo KBCLK FB# 5 KEYBOARD
S P30 1P0%6 p CONNECTOR
14 KBCLK# 2 1 s
</ !
BLM31A700S 9
L10
123
T# 2 [7 MSDAT FB#
14 MSDA 4 — |
TP31 2
BLM31A700S 3
L SCLK FB# : MOUSE
) P32 1P038 : CONNECTOR
14 MSCLK# 2 1 8
/ !
BLM31A700S 9
- c71 = C72 - C73 —_— C74
470pf 470pF 470pF 470pF = 5
0.1 uF BSHGND
. L12
L _ BLM31A7008
) 113
BLM31A700S
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1 T 2 3 2 3 5 | 6 | 7 | 8
4,33 VID[3:0] > < \
VCCCORE +12V
Q +1(g)v
vee vee | vees vees
[e) 124 o) [e]
1 5Vin 5Vin B1
R113
2 5Vin 5Vin B2 10K R114
10K
5Vin 5Vin B3
A4 15vin 12VIN
A5 12vin RES. B
ROEL
861 |SHARE OUTEN
ViDL
VIDo VIDO vip1 [FBL { > VRMPGD 4,26
VID3
leg VIO
vip2 VID2 VID3 VCCCORE
o)
A9 vips pWRGD B2
ALD VCCcore Vss B10
= 11 Vss VCCcore B1L
12 VCCcore Vss B12
1 Vss VCCcore B13
Ald VCCcore Vss Bld
AlS Vss VCCcore B15
16 VCCcore Vss B1g
1 Vss VCCcore Bl
1 VCCcore Vss B1a
AL9 Vss VCCcore B19
A20 VCCcore Vss B20
= VRMS_4 =
VTT REGULATOR vecs
vees vIT S
9 VR2 2.5V REGULATOR
VR1 +12V
2 p veea.s
vouTt
T V25 61 1 fgp ipos &
3
VIN
+ 2 VIN ineG = o1
- R116
T~ C76 €166 cr1 6 V25 R1 V2G4
GND 1uF 1.0 uF GND GATE MMFT3055EL
22 uF 16V CERAMIC 5 25 R2 10
+ LT1585A-1.5 (Solid Tantalum) XTR FB coMp — 78 .
1~ R117 1.0 uF
T = = 11575 0.1 INTEL CORPORATION
22 uF 16V = = X
(Solid Tantalum) 00 = + + PLATFORM COMPONENTS DIVISION
= **NOTE** VOLTAGE €80 — V25 R3 R118 c81 c82 1900 PRAIRIE CITY RD. FM5-62
- REGULATOR SHOULD 1.0 uF Yook ég;:wc 22 UF 16V FOLSOM, CA 95630
BE LOCATED NEAR 1% P o
THE 4408X RiLe c83 c84 = = DC-DC CONVERTER CONNECTORS
};glK 2200pF 0.01 uF
ize Document Number ev
= usto Intel(R) 440ZX AGPset 1.3
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| 8

>BRSTDRV# 19
CHASSIS ad vy
POWER LED uss usc
325 ‘
3 4 5 6
J: w272 w273 12,14 RSTDRV [> [_>BRSTDRV 18 Speaker
9 Header
vi4e 47K 1.2k 74HCT14 74HCT14
4 R121
=3
A vee P-FET P33
74F06 $19933DYS o
u12F R4 ON-BOARD SPK2_ 2 1
DUAL-COLOR LED 6
330 R123 §
13 FAN_LED > 13 12 13 SPKR 1 SPKL %nemou L o
j&ln GREEN J 1N4148 2.2k 0.1uF
vee 0pF o
401 X b0 x| Dpi11
= .é teo N Lep R276
viac Rars S Lk CPU FAN
330 I RED HEADER
5 6 +12v
m tcirs 126 vee
opF = d3 | SENSE
74F06 3 d5 +12V
= : GND R230
OPTIONAL e e 640456-3 47K
ATX R2TT R278 [ >CPUFAN1 33
CONNECTOR . USE AMP PIN 640456-3 HEADER
47K 47K
vee vee vee 8 ‘ OR EQUIVALENT.
HARD DRIVE : oo Fann -+ 9 8 [ >PSFAN2 33
'ED 5 5o Farc 74AS07
' ST CONNECTOR Hee Wolex 39-30-1060 ACPI required POWER BUTTON to v
vees s D€ located on the front of the chasis. .
14
o o ? s1
b
U16A LU 128 3 4 [ >PWRBT# 13
19 IDEACTP# [ _ ipE_LED 1 ; R279 SW PUSHBUTTON l ,
2 0 R127
19 IDEACTS# > i P15 510K coo 74LVC14
7T4ALS08 e 0.1 uF =
a8 L e PWR_ON_JMP
470 pF 470 pF vees = =
= = R128 veezs
240 3vsB
vees
R130 uan ?31;9
5VSB
5 DBRESET# 4.7K
R131 9 L 2 >PWRGOOD 3,21
47K 74F06
14 PLTA u12E
1
425 VRMPGD — 2 12 PG4 11 10 | P65 | ayss
7
132 Lancto 74F07 14 |usc
13 B_SUSC Co>—
IP_RST 5 o >PWROK 7,13
+ 7
100 l ] “12v vee 74LVC14
co1 co2 PG3
RESET 129 d s oot vecs ATX POWER =
uF 10uF A =
SWITCH L L CONNECTOR |
HEADER O B - o
1 R133
330 8.2K
5vsB b | 5 5vsB — — ‘
J B usD UsE
— P G ‘ ‘ syss Wake-On-LAN
s B Po1 13 8 PG2 11 10 U288 Header ‘
qo 10D 7 ‘ 139
112
d 74HCT14 74HCTL4 4 3
3vsB R134 S }é ig 37 1328 LID < q ; ‘
) 56 ——Cq 17 18 D 14 ‘ D by
19 20p 74F07
s h2os AMP 173981-3
‘ = (or Foxconn HF58030)
14 | UsD =
5V o
bs * a8 2 8BRS [ >RSMRSTF 13 L **OPTIONAL** WOL support
e requires 600mA of Stand-By
MMBZ5226BL
SOT.23 R3S R_RSMRST# 1 current.
22k L = = TNTEL CORPORATION
o - PLATFORM COMPONENTS DIVISION
- Resume Reset circuitry 1900 PRAIRIE CITY RD. FM5-62
: FOLSOM, CA 95630
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3,8 HD#[63:0]

46 HA#[31:3]

4,6 BPRI#
4,6 DBSY#
4,6 DEFER#
4,6 DRDY#

4,6 BREQO#
4,6 BNR#
4,6 ADS#
4,6 HIT#

4,6 HITM#
4,6 HLOCK#
456 HRESET#

4,6 HREQ#[4:0]

4,6 HTRDY#
3,5 PRDY#0

IS

RS#[2:0]

—
—

HD#0

GTL+ TERMINATION RESISTORS

*NOTE: May be removed if route lengths can be restricted to 1.5" MIN to 4.0" MAX.

HD#1

HD#2

HD#3

HD#4

V1T
o]

HD#5

HD#6

HD#7

VIT

1 HD#37

HD#38

7
6 HD#39
5 HD#40

o foo i feo

VTT
L 156 OHM o

HD#41

=

V1T
ohm o

HD#42

8
1

3 6 HD#43
S

HD#44

HD#8
HD#9
HD#10
HD#11

s foo fro p

HD#12

S lolol~

ohm

HD#45

HD#46

HD#47

I feo fro p

HD#48

s foo fro p
o fo [~ feo

L~ “Is6 oHm vir

1 HD#49

S

ohm

HD#13

HD#50

HD#14

HD#51

HD#15

HD#52

HD#16
HD#17
HD#18
HD#19

s foo fro po

|
Dl
=

OHM

HD#53

HD#54

HD#55

s foo fro s

HD#56

s foo fro p
o foo i foo

7\

V1T
o]

ohm

s foo fro po

HREQ#0

HREQ#4

WU

RS#0
RS#1
RS#2

HD#57

S

ohm

HD#58

HD#59

HD#60

o> [~ o

HD#61

=
3

V1T
o

HD#62

HA#3

s foo fro p

o foo i feo

=

El
<
S
3

HA#12

HA#14

HA#15

s foo fro p
o fo [~ feo

HA#16

S

ohm

V1T

HA#17

HA#18

HA#19

s foo fro p
o foo ~ feo

HA#20

=

V1T
ohm o

HA#21

HA#22

HA#23

HA#24

HA#25

HA#26

HA#27

s foo fro p

HA#28

HA#29

HA#30

HA#31

NOTE : VTT = TERMINATION
VOLTAGE

INTEL CORPORATION

PLATFORM COMPONENTS DIVISION
1900 PRAIRIE CITY RD. FM5-62
FOLSOM, CA 95630
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PCI BUS

Pl1X4

16,17 PERR#

7,12,16,17 SERR#
7,16,17 PLOCK#

16,17 STOP#

,16,17 DEVSEL#

16,17 IRDY#

7,12

712

7,12,16,17 TRDY#
7,12,

7,12,16,17 FRAME#

o foo [~ foo o [ Joo b

™2

13,16,17 PIRQ#D 21 R1
131617 PIRQ#C 3 r2

~al
o
717 PREQ#3 RS
717 PREQ#2 L Re
7,16 PREQ#L R7
7,16 PREQ#0 2 Rs

vce

x* R9 vees
2.7K 9
RP52
1 8
7,17 PGNT#3 2 1
7,17 PGNT#2 g
7,16 PGNT#1 4 5
8.2K
RP53
7,16 PGNT#0 1 8
13,15,16,17 PIRQ#B 2 1
13,15,16,17 PIRQ#A 3 6
4 5
8.2K
13,33 PGCS#L apse vees
712 PHLD# 2 R1
712 PHLDA# R2
13 REQ#A 41 R3
13 REQ#B I
13 REQ#C & rs
13 APICREQ# - Re
313 THERM# R
13,14 A20GATE 5| R8
13,14 KBRST# R9
8.2K
RPS6 avss
13 TEST# 21 R1
13 SMBALERT# Hr2
13 BATLOW# 1 r3 s
13,26 LID R4 PU
13,33 EXTSMI# s
13 PX4_CFGL R6
13,16,17 PCI_PME# g R7
13,15 AGP_PME# R8
%101 g9
8.2K
vees
[
R145
36,9,10,13,33 SMBDATA
2.7K
R147
369,10,13,33 SMBCLK
27K
13 GPI[20:13] Rp39
GPI13 1 8
GPIL4 2 7
GPI15 3 ©
GPIL6 4 5
2.7K
RP60
GPILT 1
GPI18 2 7
GPI19 6
GPI20 1 5
27K
RP61
— s
13 GPIT
o
—
2.7K

Processor

AGP

VCC_CMOS
[¢]
picoo  R136
150
picor  RU%7
3 PICD[L0] [ > 150
R139
3,13 STPCLK# [ >
1K
R140
313 PX4_SMIF [ >
1K
RPS5
3,13 A20M# 2 oy VCC_CMOS
313 IGNNE# 31 R2
313 HINIT# 41 Rs
3,13 CPU_FERR# 5 {rs pu L
3,13 LINTO g RS
3,13 LINTL R6
—81r7
<2 re
%101 gg
1K
vees
R143
15 GPERRé <}
8.2K R144
15 GSERRé <}
R146 8.2K
715 GsTOP# <]
8.2K R148
7,15 GDEVSEL# <
R149 8.2K
715 GTRDY# <}
8.2K R150
7,15 GIRDY# <}
R151 8.2K
715 GFRAME# <]
8,2K R152
715 ADSTB-A <]
R153 8.2K
715 ADSTB-B <}
8.2K R154
7,15 SBSTB <1
8.2K
R156
715 GGNTE <
R157 8.2K
715 GREQ# <
8.2K R158
715 PIPEE <
R159 8.2K
715 RBF# <
8.2K
R155
715 GPAR <
100K
TNTEL CORPORATION
PLATFORM COMPONENTS DIVISION
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vee
3vSB R160
R161 12,18 10CHK# <}
13 1RQ#8 <}
Q 4.7K
8.2k
R162
vee 12,18 zZEROWSH <}
RP62 w®
13,1418 IRQ12 1 s R163
13,14,1819 IRQ14 12,14,18 10CHRDY
13141819 IRQ15 3 3 <7 M
4 5
82K R164
18 RMASTER# <}
1K
RP63 vee
13,14 IRQ1 § R1 R165
13,1418 IRQ3 R2 12,18 REFRESH# <}
13,14,18 IRQ4 41 R3
131418 IRQS SJrs putt 1K
131418 IRQ6 1 Rs
131418 IRQ7 11 ge R166
131418 IRQO R7 12,1418,33 10RE <
131418 IRQ10 21 rs
1314118 IRQ11 107 8.2k
8.2K R167
12,1821 MEMR# <}
12,14,18 SD[15:0] <}\ 8.2k
RP64 vee
—SDO 2 [ay R168
gg 3 Rr2 12,18 MEMCS16# <
R3
8 I K
SD. e
SD A R169
U) gg g R7 12,18 10CS164 <
) B "
8.2K
m . RP6S vee
o 2pss vee 12,14,18,21,33  SA[18:0] we oo
m% R1 ﬁ % 4] R?
L A 5| R3 1
—spTr ¢ | R3 s i 2 Rs PU
SDT R4 PU i RS
‘SUH RS A ; R6
— <SPS R6 i R7
NELLLL | 9
R7 AT 1o R8
12,14,18,33 10W# RS 0 Ro
12,1821 MEMW# R9 8.2K
8.2K
RP67 vee
A0 g [
A 3
RP6S o m i
13,14,18 DRQO 2 [py 2 515s pu L
13,14,18 DRQ1 R2 A 6 I Rrs
13,1418 DRQ2 4 1{R3 11 Re
5 1 A
1314118 DRQ3 R&  PU A RY
13,18 DRQ5 6 {Rrs 9 I Rrs
7 A 10
1318 DRQ6 R6 R9
13,18 DRQ7 8 R7 8.2
*—{Re L K
R ) RP6Y vee
5.6K A 2 R1
A
A i
A I
A £ Rs
A 1 he
A Fl
A 2 Rg
A 10 3
12,18 LA[23:17] 8.2K
TNTEL CORPORATION
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DIMM DECOUPLING

‘ vees
0.1 uF 0.1 uF 4 C98
‘ |] || |(
I I AN
‘ D1 16V cD7 16V 220F 16V
0.1 uF 0.1 uF + 97
|| I |(
| il il N
cD2 16V cD8 16V 220F 16V
‘ 0.1 uF 0.1 uF L co8
| Il |(
‘ I I I
cD3 16V DY 16V 22uF 16V
‘ 0.1 uF 0.1 uF
|] ||
I Il
‘ cD4 16V cD10 16V
‘ 0.1uF 0.1uF
|| I
I I
‘ D5 16V cp1l 16V
‘ 0.1 uF 0.1 uF

P —
| ..., 443ZX DECOUPLING |

0.1 uF

0.01 uF ‘

/|
Il
CD13 16V

‘ 0.1 uF

/]
Il
CD19 16V

I
I
‘ cD14 16V

0.1 uF

0.01 uF

Il |
I

CD20 16V

0.01 uF ‘

/|
Il
CD15 16V

‘ 0.1uF

/]
Il
cD21 16V

I
1
‘ CD16 16V

0.1 uF

0.01 uF

I |
I

CD22 16V

0.01 uF ‘

/|
I
cD17 16V

‘ 0.1uF

/]
Il
CD23 16V

0.01 uF ‘

I
I
‘ CD18 16V

Il
11
CD24 16V ‘

e
CK100 DECOUPLING

\ CKBF DECOUPLING

‘ vees
[e]

| |

vces
(o]

CD98 CD99

C171

22uF

VCC2.5
o
CD96 CcD97 C170

22uF

‘ INTEL CORPORATION

PLATFORM COMPONENTS DIVISION
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DRAM, CLOCK AND 440ZX DECOUPLING CAPACITORS
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+12v

BULK POWER DE COUPLING

‘ vees vee
‘ €99 €100
¥
|( il
[N AN
‘ 22 uF 16V 22 uF 16V
0.1uF 0.1uF
‘ Il Il
Il 11
cD42 16V cD44 16V
‘ 0.1uF 0.1uF
/| I
Il Il
‘ CD43 16V CD45 16V
-5y
c1o1 c102
)| )|
/1 /1
22 uF 16V 22 uF 16V
0.1uF 0.1uF
/| /|
Il I
CD46 16V CD47 16V

‘ VCCCORE

4.TuF

CD100 16V

4.7uF

CD104 16V

4.TuF

CD107 16V

4.7uF

CD110 18V

4.TuF

CD112 16V

4.7uF

CD133 16V

VCCCORE

4.7uF

CD101 16V

4.7uF

CD105 16V

4.7uF

CD108 16V

4.7uF

CD111 16V

4.7uF

CD125 16V

4.7uF

CD129 16V

CORE VOLTAGE DECOUPLING

VCCCORE

1.0uF

CD102 16V

1.0uF

CD106 16V

1.0uF

CD109 16V

1.0uF

CD122 16V

1.0uF

CD126 16V

1.0uF

CD130 16V

VCCCORE

1.0uF

CD113 16V

1.0uF

CD116 16V

1.0uF

CD119 16V

1.0uF

CD123 16V

1.0uF

CD127 16V

1.0uF

CD131 16V

VCCCORE

1.0uF

CD114 16V

1.0uF

CD117 16V

1.0uF

CD120 16V

1.0uF

CD124 16V

1.0uF

CD128 16V

1.0uF

CD132 16V

VCCCORE

1.0uF

CD115 16V

1.0uF

CD118 16V

1.0uF

CD121 16V

‘ vces

3 VOLT DECOUPLING

0.1 uF 0.1 uF
CD49 16V CD59 16V

‘ 0.1 uF 0.1 uF
‘ CD50 16V CD60 16V

0.1 uF 0.1 uF
cD51 16V cD61 16V

‘ 0.1 uF 0.1 uF
‘ cps2 16V cp62 16V

‘ 0.1 uF 0.1 uF
cD53 16V CD63 16V

‘ 0.1 uF 0.1 uF
‘ cD54 16V cD64 16V

‘ 0.1 uF 0.1 uF
CDS5 16V CD65 16V

‘ 0.1 uF 0.1 uF
‘ CDS6 16V CD66 16V

‘ 0.1 uF 0.1 uF
cD57 16V CD67 16V

‘ 0.1 uF 0.1 uF

VCCCORE

CcD103

vce

]

16V

INTEL CORPORATION

PLATFORM COMPONENTS D!
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r ]
|
|

TERMINATION VOLTAGE DECOUPLING

V1T

0.1 uF 0.1 uF

| |

il I
CcD6Y 16V cp77 16V

0.1 uF 0.1 uF

I |

1T I
cp70 16V cD78 16V

0.1 uF 0.1 uF

|| |]

1T I
cp71 16V cD79 16V

0.1 uF coso

| |

11 I
cp72 16V 01uF

16V

0.1 uF 0.1 uF

|| |]

11 I
cD73 16V cpsl 16V
0.1 uF 0.1 uF
| |
1T I
cp74 16V cps2 16V
0.1 uF 0.1 uF
I |
I I
cD75 16V cD83 16V
0.1 uF 0.1 uF
|| |]

il I
cD76 16V cDs4 16V
0.1 uF 0.1 uF
| |
1T I
CcD134 16V €D135 16V
0.1 uF 0.1 uF
|| |]

11 I
CD136 16V €D137 16V
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VCCCORE VIT VCC3

R207R208R209R210R211R212,R2135 1 ok

10K

10K

vee

10K 266.5K,

+12v

232K

-12v

232K

-5V

12,14,18,29 I10R#

12,14,18,29

S

=

Bl

=*
vees

14,21 XD[7:0]
13,28 PGCS#1
12,14,18,21,29 SAQ

vee 12,14,18,21,29 SA1

1oW#
12,18 SYSCLK 1:

12,14,18,21,29 SA2

<|<|<|<

R206

4,25 VID[3:0] DJ

26 CPUFANL

100K

26 PSFAN2 ;

33

30

29

R214

R215

28

R216

100K 80.6K66.5K*66.5K

26

25

R217
R235,

10K

R251

10K

*OPTIONAL Manageability Logic

SMI#

"o LM79

A2 NMI/IRQ#
HARDWARE

NS, MONITOR

VID2

VID3

VID4INTEST

SMI_IN#

CHASIS_INTRU

BTI#

FANL

FAN2

FAN3

PS_BYPASS

RESET#

Slave address =
0101101b

SDA
INO SCL
IN1
IN2
IN3
IN4
-IN5
FBS
FB6
-IN6

VSSD
VSSA

40

‘ R231
‘ 2.7K

R233 ‘
2.7K

FrF

21

D8

>EXTSMI# 13,28

** This device is powered by
5V only and requires a VIH of
3.5V on it's SMBus interface.
Here is a 5V-3V SMBUS
specific level translation
circuit.

Q3

2N3904

20

LM79

f

("

«

SCHOTTKY
BAT54

1 SMBDATA 3,6,9,10,13,28
SMBCLK 3,6,9,10,13,28

N
o

‘ 2N3904

R234 ‘
2.7K ‘

o<

R236 |
2.7K !
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REVISION 1.0 - Initial release -- August, 1998
REVISION 1.1 - Second release -- December, 1998

REVISION 1.2 - Minor edits for typos. Updated FERR# circuitry, component
values, VRMPGD circuit. Feb.99

REVISION 1.2 - Added capacitor stuff option and implementation notes on pgs.4 & 6, and changed
resistor values for R14&15 on pg5. Mar.99
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